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The National Anthem of Sri Lanka 


Sri Lanka Matha 

Apa Sri Lanka Namo Namo Namo Namo Matha 
Sundara siri barinee, surendi athi sobamana Lanka 
Dhanya dhanaya neka mal palaturu piri jaya bhoomiya ramya 
Apa hata sepa siri setha sadana jeewanaye matha 
Piliganu mena apa bhakthi pooja Namo Namo Matha 
Apa Sri Lanka Namo Namo Namo Namo Matha 

Oba we apa vidya 

Obamaya apa sathya 

Oba we apa shakthi 

Apa hada thula bhakthi 

Oba apa aloke 

Apage anuprane 

Oba apa jeevana we 

Apa mukthiya oba we 

Nava jeevana demine, nithina apa pubudukaran matha 
Gnana veerya vadawamina regena yanu mana jaya bhoomi kara 
Eka mavakage daru kela bevina 

Yamu yamu vee nopama 

Prema vada sema bheda durerada 

Namo, Namo Matha 

Apa Sri Lanka Namo Namo Namo Namo Matha 
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Being innovative, changing with right knowledge 
Bea light to the country as well as to the world. 


Message from the Hon. Minister of Education 


The past two decades have been significant in the world history due to changes that 
took place in technology. The present students face a lot of new challenges along 
with the rapid development of Information Technology, communication and other 
related fields. The manner of career opportunities are liable to change specifically in 
the near future. In such an environment, with a new technological and intellectual 
society, thousands of innovative career opportunities would be created. To win 
those challenges, it is the responsibility of Sri Lankan Government and myself, as 
the Minister of Education, to empower you all. 


This book is a product of free education. Your aim must be to use this book properly 
and acquire the necessary knowledge out of it. The government in turn is able to 
provide free textbooks to you, as a result of the commitment and labour of your 
parents and elders. 


Since we have understood that the education is crucial in deciding the future of 
a country, the government has taken steps to change curriculum to suit the rapid 
changes of the technological world. Hence, you have to dedicate yourselves to 
become productive citizens. I believe that the knowledge this book provides will 
suffice your aim. 


It is your duty to give a proper value to the money spent by the government on 
your education. Also you should understand that education determines your future. 
Make sure that you reach the optimum social stratum through education. 


I congratulate you to enjoy the benefits of free education and bloom as an honoured 
citizen who takes the name of Sri Lanka to the world. 


Akila Viraj Kariyawasam 
Minister of Education 


Foreword 


The educational objectives of the contemporary world are becoming more complex 
along with the economic, social, cultural and technological development. The learning 
and teaching process too is changing in relation to human experiences, technological 
differences, research and new indices. Therefore, it is required to produce the textbook 
by including subject related information according to the objectives in the syllabus 
in order to maintain the teaching process by organizing learning experiences that 
suit to the learner needs. The textbook is not merely a learning tool for the learner. 
It is a blessing that contributes to obtain a higher education along with a develop- 


ment of conduct and attitudes, to develop values and to obtain learning experiences. 


The government in its realization of the concept of free education has offered you 
all the textbooks from grades 1-11. I would like to remind you that you should make 
the maximum use of these textbooks and protect them well. I sincerely hope that this 
textbook would assist you to obtain the expertise to become a virtuous citizen with 


a complete personality who would be a valuable asset to the country. 


I would like to bestow my sincere thanks on the members of the editorial and writer 
boards as well as on the staff of the Educational Publications Department who have 
strived to offer this textbook to you. 


W. M. Jayantha Wickramanayaka, 
Commissioner General of Educational Publications, 
Educational Publications Department, 

Isurupaya, 

Battaramulla. 

2019.04.10 
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Message of the Boards of Writers and Editors 


This textbook has been compiled in accordance with the new syllabus which is to 
be implemented from 2016 for the use of grade seven students. 


We made an effort to develop the attitude “We can master the subject of Mathematics 
well” in students. 


In compiling this textbook, the necessity of developing the basic foundation of 
studying mathematical concepts in a formal manner was specially considered. 
This textbook is not just a learning tool which targets the tests held at school. It 
was compiled granting due consideration to it as a medium that develops logical 
thinking, correct vision and creativity in the child. 


Furthermore, most of the activities, examples and exercises that are incorporated 
here are related to day to day experiences in order to establish mathematical concepts 
in the child. This will convince the child about the importance of mathematics in 
his or her daily life. Teachers who guide the children to utilize this textbook can 
prepare learning tools that suit the learning style and the level of the child based on 
the information provided here. 


Learning outcomes are presented at the beginning of each lesson. A summary is 
provided at the end of each lesson to enable the child to revise the important facts 
relevant to the lesson. Furthermore, at the end of the set of lessons related to each 
term, a revision exercise has been provided to revise the tasks completed during 
that term. 


Every child does not have the same capability in understanding mathematical 
concepts. Thus, it is necessary to direct the child from the known to the unknown 
according to his / her capabilities. We strongly believe that it can be carried out 
precisely by a professional teacher. 


In the learning process, the child should be given ample time to think and practice 
problems on his or her own. Furthermore, opportunities should be given to practice 
mathematics without restricting the child to just the theoretical knowledge provided 
by mathematics. 


Our firm wish is that our children act as intelligent citizens who think logically by 
studying mathematics with dedication. 


Boards of Writers and Editors 
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@ Symmetry 


By studying this lesson you will be able to 


e identify plane figures with bilateral symmetry, 
e draw the axes of symmetry of a bilaterally symmetric figure, and 
e create bilaterally symmetric figures on square ruled paper. 


1.1 Bilateral Symmetry 


A figure of a blue quadrilateral shaped card is given here. 
By folding this figure along the dotted line, we obtain two 
parts that coincide on each other. 


A few figures having two parts which coincide with each 
other when folded along a certain line are shown below. 


Many of the objects in the environment have the property that they can 
be divided into two equal parts. Most creations too have this property 
which helps preserve their beauty. Let us learn more about plane figures 
and laminas with a plane figure as the boundary, that have this property. 


For free distribution 


Figure 1 Figure 2 Figure 3 Figure 4 
In figure 1, there is only one line that divides the figure into two equal 
parts which coincide. However, each of the figures 2, 3 and 4, has more 


than one line that divides the figure into two parts which coincide. 


Step 1- Trace this figure onto a paper 
and cut along the border of 
the figure. 
Fold the figure so that you 
get two equal parts which 
coincide as shown in figure 2. 
Draw a dotted line along the Figure 1 Figure 2 
fold. Now paste the figure in 
your exercise book. 


If a plane figure can be folded along a straight line so that you get two 
parts which coincide, then that plane figure is defined as a bilaterally 
symmetric plane figure. The line of folding is defined as an axis of 


symmetry of the figure. 


In the above activity you must have drawn the 
dotted line shown in the figure as the line along 
the fold. This line is an “axis of symmetry of the 
figure". This bilaterally symmetric figure has only 
one axis of symmetry. 
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In a bilaterally symmetric figure, the two parts on either side of an axis 
of symmetry are of the same shape and of the same area. 


The figure depicts a rectangle with a dotted line drawn 
across it. This line divides the rectangle into two equal 
parts. However if we fold the rectangle along the dotted 
line, the two parts will not coincide. Therefore this line is 
not an axis of symmetry of the figure. 


A line through a plane figure which divides it into two parts of the 
same shape and of the same area which do not coincide with each 
other is not an axis of symmetry of the figure. 


1.2 Drawing axes of symmetry 


Step1 - Copy the figures given below on a piece of paper and cut out 
each lamina. 
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Step 2- Find the bilaterally symmetric figures from the figures that 
were cut out. 

Step 3 - Draw all the axes of symmetry of the figures with bilateral 
symmetry. 


Step 4 - Paste all the figures having axes of symmetry in you 
exercise book. Near each figure, write its number of axes o 


symmetry. 
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(1) From the following, choose the bilaterally symmetric figures with a 
correctly drawn axis of symmetry and write down the corresponding 
letters. 
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(2) (i) Cut out laminas of the following shapes using a tissue paper. 
Draw all the axes of symmetry of each of them. 


FE @) 


(ii) Paste all the figures having axes of symmetry in your exercise 
book. 


EB For free distribution 


(3) (i) Cut laminas of the following shapes using paper. Draw all the 
axes of symmetry of each of them. 
A - Rectangular shape 
B - Triangular shape with two sides of equal length 


B 


(ii) Write the number of axes of symmetry in each of the above 
figures. 
(iii) Create another symmetric figure by joining two figures of the 


shapes given in A and B above and paste it in your exercise 
book. 


(4) Write the statements below in your exercise book. Mark a V in front 
of the correct sentences and a x in front of the incorrect ones. 


(i) Ina bilaterally symmetric figure, the two parts on either side of 

an axis of symmetry are equal in shape and in area. 

(ii) There are bilaterally symmetric figures having more than one 
axis of symmetry. 

(iii) The number of axes of symmetry in a circular lamina is greater 
than the number of axes of symmetry in a square. 

(iv) The maximum number of axes of symmetry in a bilaterally 
symmetric figure is one. 

(v) Ifa bilaterally symmetric figure which has at least two axes 
of symmetry is cut along one axis and divided into two equal 
parts, then each of these parts too will be bilaterally symmetric. 
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1.3 Creating plane figures having bilateral symmetry 


- Get a piece of paper of any shape and a pair 
of scissors. 


- Fold the paper into two. 


- Draw any figure of your choice such that it 
contains a part of the line of folding and is limited 
to the area where the two portions overlap (see 
diagram). 


Step 4 - Cut out the figure you drew. 


Step 5 - Unfold the figure. 


At the end of the above activity you obtain a bilaterally symmetric 
figure. Its axis of symmetry is the initial line along which you folded 
the paper. 


Step 1 - Take another piece of paper and fold it twice so that you 
obtain a right angled corner. 


Step 2 - Now draw a figure on this paper so that it includes the 
right angled corner and such that it is limited to the region 


where the four portions of paper overlap. 


Cut the figure and unfold it. You will obtain a bilaterally 
symmetric figure with two axes of symmetry, where the 
axes of symmetry are the two lines along which you 
folded the paper. 


ES For free distribution 


Step 3 - Cut out other symmetric figures in this manner. 


Step 1 
Step 2 


Step 3 


Step 4 


Step 5 


Get a paper and some paint. 


Fold the paper into two parts. 


Now unfold the paper. On the side that 
is folded in, place a drop of paint so 
that it lies on the line of folding. 


Now fold the paper back and press with your hand. 


Unfold the paper. 


At the end of this activity you will obtain a bilaterally symmetric 
figure as in the given diagram. 


Step 6 - Following the above steps, obtain different bilaterally 
symmetric figures by changing the amount of paint used 
or by pressing down in different directions. 


Assignment 


A Create various bilaterally symmetric plane figures by cutting out 
folded paper as well as by placing drops of paint on folded paper 
as done in the previous activities. 

A Prepare an attractive wall decoration using the symmetric figures 
that you created. 
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1.4 Drawing bilaterally symmetric plane figures 


Let us consider the symmetric plane figure given below which has been 
drawn on a square ruled paper. 


The axis of symmetry of this figure is the vertical line indicated by the 
dotted line. The points at which the straight line segments of a rectilinear 
plane figure meet are defined as the vertices of the plane figure. Usually 
the vertices are named using capital letters of the English alphabet. 


The vertices A, B, C and D are on the right side of the axis of symmetry 
of the figure. Let us consider where the points A’, В,С” and D’ are 
located on the left side of the axis of symmetry. 


The point A’ is located at a distance from the axis of symmetry which 
is equal to the distance from A to the axis of symmetry, on a horizontal 
line which passes through A. A’ is defined as the vertex corresponding 
to A. 


Similarly, B', С” and D' are defined as the vertices corresponding to B, 
C and D respectively. 


Let us consider how a bilaterally symmetric figure is drawn on a square 
ruled paper (or grid) by identifying corresponding vertices. 


a | For free distribution 


As indicated in the figure, select a 
vertical line on the grid and mark it with 
a dotted line. 


Select three points of intersection of 
vertical and horizontal lines on the grid 
which lie on the left side of the dotted 
line. Name these points as A, B and C 
respectively. 


Join the points A and B, and the points B 
and C using straight line segments. 


On the right side of the dotted line, mark 
on the grid, the points corresponding 
to the above points. Name them A, B’ 
and C. Join the points A and В’, and 
the points B' and C using straight line 
segments. 


Join the points A and А”, and the points 
C and C using straight line segments. 


сии аа 
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Now you have obtained a bilaterally symmetric rectilinear plane figure with 
the dotted line as its axis of symmetry and the marked points as vertices. 


Let us consider how symmetric figures can be drawn by using the above 


properties. 
For free distribution ES 


Example 1 
p 


Complete the bilaterally symmetric 
figure such that the dotted line in the 
diagram is its axis of symmetry. 


The distance from A and B to the axis 
of symmetry is equal to the length of 
three squares. 


Therefore, let us mark the points A’ 
and B' such that the distance from 
it to the axis of symmetry is also 
equal to the length of three squares, 
By similarly marking the points 
C' and D' such that the distance 
from C’ to the axis of symmetry is 
equal to the length of 6 squares, and 
the distance from О” to the axis of 
symmetry is equal to the length of 4 
squares as shown in the figure, and 
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joining the points as indicated, we obtain а bilaterally symmetric figure. 


(1) (i) Copy figure a in your square ruled 


exercise book. 


(ii) The dotted line indicates the axis 
of symmetry. Place a mirror on 
this line and observe the bilaterally 


symmetric figure. 


(iii) Draw and complete the bilaterally 


symmetric figure. 
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(iv) Repeat the above steps for figure b and complete the bilaterally 


symmetric figure. 
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(2) Draw a bilaterally symmetric figure with the 
points marked on the grid as vertices and 
identify its axis of symmetry. 


(3) Copy each of the figures given below in your exercise book. Complete 
the figures so that you obtain a bilaterally symmetric figure in each 
case. 


(4) Trace each of the figures given below on a tissue paper and copy 
them in your exercise book. 


(i) (ii) (üi) 
Now turn the tissue paper on the dotted line. Draw the other half of each 


of the figures to obtain bilaterally symmetric figures. 


(5) (i) Draw three bilaterally symmetric figures on a square ruled paper 
such that each figure has only one axis of symmetry. 


(ii) Draw the axis of symmetry of each of the above figures. 
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(6) (i) Draw two bilaterally symmetric figures on a square ruled paper 
such that each figure has only 2 axes of symmetry. 


(ii) Draw the axes of symmetry of each figure. 


Summary 


e Ifaplane figure is divided into two equal parts which coincide with 
each other when folded along a particular line, then that figure is 


defined as a bilaterally symmetric figure. 
e The line of folding described above is an axis of symmetry of the 
figure. 
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@) Sets 


By studying this lesson you will be able to 


identify sets, 

identify the elements of a set, 

write a set by listing the elements that belong to the set, 

write a set in terms of acommon property of the elements of the set 
so that the elements can be clearly identified, and 

e represent a set by a Venn diagram. 


2.1 Introduction to Sets 


The figure shows the types of vegetables that a certain vendor has for 
sale. The only types of vegetables that the vendor has are carrots, beans, 
pumpkins and ladies fingers. Accordingly, we can state with certainty 
whether the vendor has a certain type of vegetable for sale or not. 


What has been given above is a collection of several items. Such a 
collection can be called a group. In our day to day life we have to make 
decisions on groups, that is, on such collections of items. 


Let us consider the following groups. 


e The districts that belong to the Southern Province of Sri Lanka 

e The odd numbers between 1 and 10 

e The vowels in the English alphabet 

e The types of birds that are endemic to Sri Lanka, that have been 
identified by the year 2014 

e The students who sat the Grade Five Scholarship Examination in 2014 
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The items that belong to these groups too can be clearly identified. 


A group consisting of such items that can be clearly identified is 
called a set. 


Various types of items can belong to a set. Numbers, physical objects, 
living beings and symbols too can belong to a set. A set can be expressed 
by writing down all the items in a certain group or by giving a common 
property or several common properties by which the items in the group 
can be clearly identified. 


It can be stated with certainty whether a particular item belongs or does 
not belong to a set which has thus been specified. 


The items that belong to a set are defined as its elements. 


Accordingly, the district of Galle belongs to the set consisting of the 
districts of the Southern Province, while neither the district of Gampaha 
nor the district of Kalutara belongs to this set. 


Three more examples of sets are given below. 

e The set consisting of the even numbers between 1 and 10 

e The set consisting of the symbols a, d, g, 5, 2 

e The set consisting of the vehicles that were registered in Sri Lanka 
in 2014 


The elements that belong to the above sets can be clearly identified. 


Let us now consider the following. 


e The tall students in a class 
e Popular singers of Sri Lanka 


The items that belong to such groups cannot be clearly identified since 
the common properties given above are subjective and debatable. 


Therefore a set cannot be identified by considering such properties. 
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(1) Place a Y next to each of the expressions which clearly define a set, 
anda X next to those which do not clearly define a set. 


(i) Those who obtained more than 100 marks in the Grade 5 
Scholarship examination held in 2013 
(ii) Talented singers 
(iii) Districts of Sri Lanka 
(iv) Beautiful flowers 
(v) Numbers between 0 and 50 which are multiples of 6 
(vi) People who are fortunate 


2.2 Writing a set 


Let us now learn two methods of writing a set. 


e Writing a set by listing the elements of the set within curly 
brackets 


A set can be expressed by writing the elements of the set separated 
by commas, within curly brackets, when it is possible to list all the 
elements of the set. 


The set consisting of the elements 9, 1, 3 is written as (9, 1, 3}. 


> When writing a set in this form, the order in which the elements 
appear within the curly brackets is not important. 


Thus, the above set can be written as (1, 3, 9} or (9, 3, 1} or (1, 9, 3} etc. 


The set consisting of the elements a, b, d, 9, 1, 3 can be written as 
(1, 3, 9, a, b, d) or (1, a, 3, b, 9, d} or (a, 1, 3, b, 9, d) etc. 


> Capital letters of the English alphabet are usually used to name sets. 


Let A be the set of even numbers between 0 and 10. Then it can be 


written as follows. A= (2, 4, 6, 8} 
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Let B be the set of letters of the word "integers". Let us express B by 
writing its elements within curly brackets. 
В = {i, п, t, e, е, г, S}. 


Неге the element “е” is written just once. 
That is, even if an element appears several times within a group, it is 
written only once when it is written as an element of a set. 


e Writing a set by specifying common properties of its elements 
by which the elements of the set can be clearly identified 


A set can be expressed by writing a common property or common 
properties of the elements within curly brackets. 


The set consisting of the even numbers between 1 and 10 can be written 
as (Even numbers between 1 and 10]. 


The set consisting of the types of birds endemic to Sri Lanka that have 
been identified by the year 2014 can be written as (Types of birds 
endemic to Sri Lanka that have been identified by the year 2014}. 


Since there are a large number of such types of birds, it is difficult to 
write this set by listing all the different types within curly brackets. 


The set consisting of all odd numbers greater than 0, can be written 
as{Odd numbers greater than 0}. 


Although this set cannot be expressed by writing down all its elements 
within curly brackets, it can be written as (1, 3, 5, 7, ...} 


If the elements of a set are in a certain order, when writing the set, 
the first few elements can be written, and to indicate the remaining 
elements an ellipsis (three periods) can be used within the curly 
brackets, after the first few elements. 


Accordingly, the set of positive integers can be written as (1, 2, 3, 4, ... }. 


The set consisting of the types of birds endemic to Sri Lanka that have 
been identified by 2014 cannot be written in this manner. 
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(i) Write the set A= {Prime numbers between 0 and 15} by writing 
all the elements that belong to A within curly brackets. 
(ii) Are 1 and 17 elements of the set A? 


~ ОЎ 7 00:15] 


(ii) Since 1 is not a prime number and 17 is a prime number which is greater 
than 15, they do not belong to A. Therefore they are not elements of A. 


B = (The positive integers that are multiples of 3}. Write the elements of B 
within curly brackets. 


B-1559 12 15. IB. 


2.3 Representing a set by a Venn diagram 


Let us write down the elements of the set A= {Even numbers from 1 to 10]. 
A= (2, 4, 6, 8, 10}. 


Let us represent this set by a closed figure as 35 4 
shown. A —— —-'6 8 
10 


When a set is represented in the above manner by a closed figure, such 
a figure is defined as a Venn diagram. The elements of the set are 
written inside the closed figure. Expressing a set in this manner as a 
closed figure is defined as, representing a set by a Venn diagram. 


This method of representing a set by a figure 
was introduced by the English mathematician 
John Venn. Therefore such a closed figure 
is called a Venn diagram. 
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Aset P has been represented here by a Venn diagram. 


(i) Write down the set P by writing its elements within curly brackets. 
(ii) Write P in terms of a common property by which the elements of 
P can be clearly identified. 
SG) P= Аа 9) 16,25} 
(ii) P = {Square numbers from 1 to 25} 


A is the set of positive whole numbers from 1 to 9. 
(i) Write down the set Ain terms of acommon property of its elements. 
(ii) Write down the set A by listing its elements. 
(iii) Represent the set A by a Venn diagram. 
V» (i) A= { Positive whole numbers from 1 to 9} 
(ii) A= { 1, 2, 3, 4, 5, 6, 7, 8, 9} 


And 4 
(iii) A —> 2 3 i ; D rj 


(1) (a) Express each of the following sets by writing all the elements of 
each set within curly brackets. 
(i) A= {Days of the week} 
(ii) B= {Prime numbers between 0 and 10} 
(ш) C= {Multiples of 4 between 0 and 25} 
(iv) D = {Letters of the word “diagram” } 
(v) E = {Districts of the western province} 
(vi) F = {Digits of the number 21 412 } 
(vii) G = {Multiples of 6 from 1 to 10} 
(b) For the sets defined above, state whether the following statements 
are true or false. 
(i) “Saturday” is an element of А (ii) “р” is an element of D. 
(iii) All the elements of C are even numbers. 
(iv) Any multiple of 3 from 1 to 10 is an element of G. 
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(2) X Express each of the following sets in a different form by writing 
all the elements of each set within curly brackets. 
Represent each of these sets by a Venn diagram too. 
(i) P = (Prime numbers less than 10} 
(ii) Q= (Colours of a rainbow} 
(ш) R= (Letters of the word “number” } 
(iv) S= {Whole numbers between 0 and 7} 
(v) T = (Districts of the Southern Province} 


(3) K= (4, 8, 12, 16, 20} 


(i) Represent the set K by a Venn diagram. 
(ii) Write down the set K in terms of a common property of its 
elements by which the elements can be clearly identified. 


(4) The set X has been represented by a Venn diagram here. X 
(i) Express the set X in a different form by writing the 
elements of X within curly brackets. 


(ii) Write down the set X in terms of a common property of its 
elements by which the elements can be clearly identified. 


(5) Represent the set of multiples of 5 between 6 and 25. 
(i) Бу writing down а common property by which the elements of 
the set can be clearly identified, 
(ii) by writing all the elements of the set within curly brackets, 
(iii) by a Venn diagram. 


A group of items that can be clearly identified is defined as a set. 

The items in a set are called its elements. 

A set can be expressed by writing the elements of the set separated 
by commas within curly brackets. 


An element of a set is written just once when the set is expressed in 
terms of its elements. 

A set can be expressed by writing a common property or common 
properties of the elements by which the elements can be clearly 


identified, within curly brackets. 
e Aset can be represented by a Venn dia 
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© Operations on whole numbers 


By studying this lesson you will be able to 
e identify the convention used in simplifying numerical expressions, 
and 
e simplify numerical expressions consisting of whole numbers. 


3.1 Mathematical operations on two whole numbers 


Addition, multiplication, subtraction and 
division are symbolized by +, x, — and + 
respectively. 

You have already learnt how to add and 
multiply two whole numbers. 


Further, you know how to subtract one whole 
number from another, and how to divide one 4 T 
whole number by another. 


Here each mathematical operation was 
performed only once. 


3.2 The order in which mathematical operations in a 
numerical expression are performed 


Consider the expression 3 + 7 x 5. 


This is a numerical expression with three whole numbers and two 
operations. 


Here + and x are defined as the operations of this expression. 
The order in which the operations appear is + first and then x. 


If we consider the expression 15 + 3 — 2, the order in which the operations 
appear is + first and then —. 
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Write down the operations of the expression 12 x 2 — 5 x З in the order 
in which they appear. 


% 


The order in which the operations appear is x, — and x. 


(1) For each of the following numerical expressions, write down the 
mathematical operations in the order in which they appear. 


(i) 543-42 (ii) 6x 3-6 (ii) 10-8 +2 x3 
(iv) 1 x2 +5-2 (у) 24 +6+6+3 


3.3 Simplifying numerical expressions 
e Simplifying expressions involving only addition 
Let us simplify the expression 8 + 7 + 2 in two different ways. 


Let us add 8 and 7 first, and then add 2 to the result. This yields the 
answer 17. 
8+7+2= 15 +2 = 17 


Adding 7 and 2 first, followed by adding 8 to the result also yields the 
answer 17. 
8+7+2=8+9=17 


e Simplifying expressions involving only multiplication 
Let us simplify the expression 5 x 2 x 3 in two different ways. 


Multiplying 5 by 2 first, and then multiplying the result by 3 yields the 
answer 30.5 x 2 x 3 = 10 x 3 =30 


Multiplying 2 by 3 first, and then multiplying the result by 5 also yields 
the answer 30. 
5x2x 3=5х6= 30 
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Thus, if either addition or multiplication is the only operation in a 
numerical expression, then irrespective of the order in which the 
operations are performed, the result obtained is the same. 


(1) Simplify each of the following expressions. 


(1245-8 (i)5xX8x3 (й) 7+3+2 +6 (іу)2х5х4х3 


3.4 Further simplification of numerical expressions 


Let us simplify the expression СВЕ: 
10 + 2 х 3. Let us compare ће 6 = 


answers we obtain when we simplify сай! 
10 + 2 x 3 by performing the 
operations in two different orders. 


Let us first add 10 to 2 and then multiply the answer by 3. 
10+2х3=12 х3 = 36. 


Now let us multiply 2 by 3, and then add 10 to it. 
10+2x3=10+6=16 
Therefore, it is clear that when numbers simplify such numerical 
expressions which involve more than two terms and several operations, 
we may end up with different answers, depending on the order in which 
we perform the operations. 

This emphasises the need for a convention when simplifying expressions 
involving two or more operations. 

Let us consider below the convention used when simplifying such 
expressions. 

= First perform all divisions (+) and multiplications (x), working 

from left to right. 


= Then perform all additions (+) and subtractions (—), working from 
left to right. 
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Only the operations of addition and multiplication appear in the 
expression 10 + 2 x 3. According to the above convention, multiplication 
should be performed first. 

10 +2 x*3=10+6=16 


Also, if only subtraction (—) and addition (+), ог only division (+) and 
multiplication (x) appear in a numerical expression, simplification is 
done from left to right in the order that the operations appear. 


» Simplifying expressions involving only addition and subtraction 
Let us simplify the expression 10 — 7 + 2. 

Here the order in which the operations appear from left to right is — first 
and then +. 

When simplifying 10 — 7 + 2, first 7 is subtracted from 10 and then 2 is 
added to the result. 


.10-74+2=34+2=5 
Another example is: 6+ 7 – 2=13 – 2=11 


» Simplifying expressions involving only multiplication and division 


Let us deal with the expression 36 + 6 x 3 in a similar way. 
Here the order in which the operations appear from left to right is + first 
and then x. 


Let us first divide 36 by 6, and then multiply the answer by 3. 
We then obtain 36 + 6 x3 26 x3 = 18 


Another example is: 36 x 6 + 3 = 216 + 3 = 72 


> Simplifying expressions in which only subtraction (—) or division 
(+) appears several times. 


When simplifying expressions involving only subtraction (—) or division 
(+), the order in which the operations are performed is from left to right. 
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Consider the expression 10 — 3 — 2, where the operation of subtraction 
is applied twice. When the expression 36 + 6 + 3 is considered, division 


is applied twice. 


Let us simplify these expressions. 


Now let us subtract 3 from 10, and then subtract 2 from the result. 


10=3=2=7—27=5Ь. 


Let us divide 36 by 6, and then divide the answer by 3.We then obtain, 


36-6-3=6-3=—=2. 


Example 1 
Simplify 7 — 4 + 5. 
7- 4+5=3 + 5 


Example З 
Simplify 4 x 6 + 3. 
4x67+3 =24+3 
Simplify 28 + 2 — 3. 


268—2 =3= 14 = 3 


Simplify 18 x 5 — 62. 
18 X 5. — 62=90 = 62 
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Simplify 80 + 10 x 5. 
80—10 x5=8x5 


Simplify 50 — 10 x 3. 
230— 10 x 3—50 = 30 
= 20 


Simplify 50 —10 + 2. 
507—010 = 2 — 50 = 5 
= 45 
Simplify 2 x 12 + 3 x 5. 
2X ND ЫК = 24 кос 
=8 x 5 =40 


© 


(1) Place a у next to the correct statements and a x next to the incorrect 
statements. 


1 —5 42-1 ii) 12 x3 —11= 
GC) 8-5 +2 (ii) 12 x 3 25 
(iii) 7+ 18 +6=10 (iv) 5x6 +3+7=3 


(2) Simplify the following expressions. 


(i) 10 x 4+17 (ii) 8x3 +5 (iii) 14+ 7x 5 
(iv) 448 + 12 +3 (v) 7 x 200 + 108 (vi) 8 x9 — 61 
(vii) 100 — 7x8 . (vii)l95—12x10-5 (ix) 7 +5 х 37 + 278 


e Simplifying expressions with brackets 


If we want to subtract 2 from 3 first, and then subtract the result from 10, 
we write it as 10 — (3 — 2), with 3 — 2 within brackets. This emphasises 
that the operation within brackets has to be done first. 


That is, 10 — (3 – 2) = 10 - 1- 9. 
Consider the following example. 


A practical examination in music is held over six days. Each day, twelve 
candidates participate in the morning session, while 8 participate in the 
afternoon session. Let us find the total number of candidates. 


Number of candidates in each morning session = 12 
Number of candidates in each afternoon session = 8 
Total number of candidates during the six days = (12 + 8) x 6 

=20 х 6 = 120 
Observe that the usage of brackets has been necessary in deriving the correct 
answer. 
The convention followed when simplifying expressions involving 
whole numbers and the operations +, —, x, +, and brackets is as follows. 


= First perform any calculations inside brackets. 
= Then perform all multiplications and divisions, working from left to right. 
= Finally perform all additions and subtractions, working from left to right. 
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Simplify 20 + (12 — 7). Simplify 5 x (10 + 12) +11. 

20 + (12 —7)=20+5=4 5 х (10 +12) +1 =5х 22 +11 
=110 +11 =10 

Example 3 


Simplify 8 +5 x (10 +2) +3 — 4 
D IUE EU 


=8 + 60 +3-4 
=8 + 20-4 
=28 — 4 

= 24 


The pencils in буе boxes, each of which contains 
12 pencils, are divided equally among 4 students. 
Write down an expression for the number of pencils 
a single student receives, and simplify it. 

(12 х5) +4=60 + 4 = 15 


The number of pencils each child receives is 15. 


Nimal plucked 47 mangoes from a tree in his 
garden. He kept 18 in his possession, and sold 
the rest to his neighbour at Rs. 9 per fruit. Write 
down an expression for the total amount of money 
Nimal earned in rupees by selling the mangoes, 
and simplify it. 

(47 — 18) x 9229 x9=261 


This can also be written as 9 x (47 — 18) or as 9 (47 — 18), omitting the 
multiplication symbol. 


The total amount earned by selling the mangoes is 261 rupees. 
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The taxi fare for the first kilometre is Rs. 50. It is 
Rs. 42 for each kilometre above the first. Write 
down an expression for the amount paid by a 
passenger who enjoyed a ride of 12 kilometres. 
Simplify your expression. 


50 + 42 (12 —1) = 50 + 42 x 11 = 50 + 462 = 512 
The total amount paid is 512 rupees. 


(1) Simplify the following expressions. 


(i) (12 +8) — 15 (ii) 35 — (14 + 9) (iii) 7 (12 — 7) 
(iv) 108 + 3 (27-13)  ()24-(7—5) (vi) 3 (5+ 2) x8 
(vii) 31 + (16 + 4) (viii) 73 — (8 x 9) (ix) (19 x 10) + 38 


(x) 475 — (30 + 6) 


(2) An international call to a certain country costs Rs. 7 
for the first minute, and Rs. 4 per minute thereafter. 
Write down an expression in rupees for the cost of 
a 10 minutes long international call. Simplify your 
expression. 


(3) Write down an expression for the number of two-litre 
bottles that can be filled with a fruit drink made from 
8 litres of water and 4 litres of fruit juice. 


(4) Simplify the following expressions. 


(i)30 + 10x 5 (ii) 40 x 10+ 5 (ii) 400 — 20 x 10 
(iv) 30 (10 x 3) (v) (40 + 10) x 8 (vi) 3+7x5 
(vii) 6 - 2 +7 (viii) (24 x 3) = 8 (ix) 24 + (3 x 4) 
(x)3+6x (5 +4) 23-7 (xi) 10 +8 (1123 x 4— 4 
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e The convention followed when simplifying expressions involving 
whole numbers and the operations +, —, x, + and brackets is as follows. 
= First perform any calculations inside brackets. 


= Then perform all multiplications and divisions, working from left 
to right. 

= Finally perform all additions and subtractions, working from left 
to right. 
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© Factors and Multiples 


(Part Т) 


By studying this lesson, you will be able to 
e examine whether a whole number is divisible by 3, 4, 6 or 9. 


4.1 Examining whether a number is divisible by 3, 4, 6 or 9 


It is important to know the divisibility rules when solving problems 
related to factors and multiples. 

If a certain whole number can be divided by another whole number 
without remainder, then the first number is said to be divisible by the 
second number. We then identify the second number as a factor of the 
first number. 

6 + 2 = 3 with remainder 0. Therefore, 2 is a factor of 6. 

6 + 4 = 1 with remainder 2. Therefore, 4 is not a factor of 6. 

One way to find factors of numbers quickly is to use tests of divisibility. 
The divisibility rules you learnt in grade 6 are as follows. 


e Ifthe ones place digit of a number is divisible by 2, then that number 
is divisible by 2. 

e Ifthe ones place digit of a number is either 0 or 5, then that number 
is divisible by 5. 

e Ifthe ones place digit of a number is 0, then that number is divisible 
by 10. 


e The digital root 


Now let us learn about the digital root of a number. 


The digital root of a number is calculated by adding up all the digits 
of that number (and adding the digits of the sums if necessary), until a 
single digit from 1 to 9 is left. That single digit is defined as the digital 


root of the relevant number. —— en 


Let us see how the digital root of a number is found by considering the 
following example. 

Let us find the digital root of 213. Let us add the digits of 213. 
2+1+3=6 

Then the digital root of 213 is 6. 

The digital root of 242 = 2+4+2=8 


Let us find the digital root of 68. 


6 + 8 = 14. Let us add the digits of 14.1+4=5. 
7. The digital root of 68 is 5. 


It is possible to identify certain properties of a number by considering 
its digital root. 


e Examining whether a number is divisible by 9 


Let us do the following activity. Our goal is to identify a rule to examine 
whether a number is divisible by 9 or not. 


(i) What are the digital roots of the numbers which are divisible by 9, 
in other words, the numbers of which 9 is a factor. 

ii) Using your answer to the previous part, suggest a method (other 
than division) to test whether a number is divisible by 9. 
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e If the digital root of a whole number is divisible by 9, then that 
number is divisible by 9. That is 9 is a factor of that number. 


e Examining whether a number is divisible by 3 


Let us do the following activity. Our goal is to identify a rule to examine 
whether a number is divisible by 3 or not. 


Complete the following table and answer the given questions. 
of the number | number divisible by 3? | divisible by 3? | factor? 


(i) What values do you get as the digital roots of the numbers which are 

divisible by 3, in other words, the numbers of which 3 is a factor? 

(ii) Does 3 always divide the digital root of the numbers which are 
divisible by 3? 

(iii) Is every number of which the digital root is indivisible by 3, 
indivisible by 3? 

If the digital root of a whole number is divisible by 3, then that number 

is divisible by 3. That is 3 is a factor of that number. 


(1) Without dividing, select the numbers which are divisible by 9. 
504, 652,567, 856, 1143, 1351, 2719, 4536 


(2) Without dividing, select and write down the numbers which are 


divisible by 3. 
81, 102, 164, 189, 352, 372, 466, 756, 951, 1029 
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(3) З divides the number 6510. Suggest two digits suitable for the empty 
space. 


(4) Pencils were brought to be distributed among Nimal’s 
friends on his birthday Party. The number of pencils 
was less than 150, but close to it. Nimal observed 
that each friend could be given 9 pencils. What is the 
maximum number of pencils that may have been brought? 


an 


(5) The following quantities of items were brought to make gift packs 
to be given to the winners of a competition. 


131 exercise books 130 pencils 

128 platignum pens 131 ballpoint pens 
If each gift pack should contain 3 units of each item, write down the 
minimum extra amounts needed from each item. 


e Examining whether a number is divisible by 6 


You have learnt previously that, if the ones place digit of a number is 
zero or an even number, then that number is divisible by 2. You have 
also learnt how to determine whether a number is divisible by 3. Do the 
following activity to examine whether a number is divisible by 6. 


Complete the following table and answer the given questions. 
NOE Is the number Is the number | Is the number Е 
divisible by 2? | divisible by 3? | divisible by 6 ? ` 
‚у 


ы у ee eee 
_%|_____ у e e 
Lam | ee 
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(i) Are all numbers which аге divisible by 6, divisible by 2 also? 
(ii) Are all numbers which are divisible by 6, divisible by 3 also? 
(11) Are all numbers which are divisible by 6, divisible by both 2 and 3? 
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(iv) Suggest a suitable method to identify the numbers which are 


divisible by 6, in other words, the numbers of which 6 is a factor. 
If a number is divisible by both 2 and 3, then it is divisible by 6. 
That is 6 is a factor of that number. 


e Examining whether a number is divisible by 4 


In order to identify a rule to determine whether a number is divisible by 
4, do the following activity. 


Complete the following table and answer the given questions. 


Is the ones | Is the number formed | Is the number 
Number | place digit | by the last two digits | divisible by | Is 4 a factor? 
divisible by 4? divisible by 4? 


(i) Is the ones place digit of every number which is divisible by 4, 
divisible by 4? 
(ii) Is the digital root of every number which is divisible by 4, divisible 
by 4? 
(iii) Which of the above properties should be used to determine 
whether a number is divisible by 4? 


If the last two digits of a whole number consisting of two or more 
digits is divisible by 4, then that number is divisible by 4. That is 4 is a 
factor of that number. 
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(1) From the following, select and write down the numbers 
(i) Which are divisible by 6. 
(ii) Which are divisible by 4. 
162, 187, 912, 966, 2118, 2123, 2472, 2541, 3024, 3308, 3332, 4800 
(2) Write the following numbers in the appropriate column of the table 
given below. (A number may be written in both column (i) and 
column (iii).) 
348, 496, 288, 414, 1024, 1272, 306, 258, 1008, 6700 


Numbers of Reason for Numbers of Reason for 
which 4 isa which 6 is a 


your selection your selection 


(3) The number 62[]16 is divisible by both 4 and 6. Find the suitable 
digit for the empty space. 


(4) A drill team arranges themselves in the following manner. On one 
occasion they form lines consisting of 3 members each and on 
another occasion lines consisting of 4 members each. They also 
make circles of 9 members each. If the drill team must have more 
than 250 members, use the divisibility rules to find the minimum 
number of members that could be in the team. 


(5) Determine whether 126 is divisible by 2, 3, 4, 5, 6, 9 and 10. 
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that number is divisible by 2. 
then that number is divisible by 3. 


If the last two digits of a whole number consisting of two 
or more digits is divisible by 4, then that whole number 
is divisible by 4. 


If the ones place digit of a whole number is either 0 or 5, 
then that number is divisible by 5. 


number is divisible by 9. 
number is divisible by 10. 


4 
If a whole number is divisible by both 2 and 3, then it is 
divisible by 6. 
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© Factors and Multiples 


(Part II) 


By studying this lesson, you will be able to 

e find the factors of a whole number, 

write the multiples of a whole number, 

write the prime factors of a whole number, 

find the highest common factor (HCF) of a whole number and 
find the least common multiple (LCM) of a whole number. 


4.2 Factors and multiples of a whole number 


You learnt in grade six, how to find the factors and multiples of a whole 
number. Let us recall what you learnt. 


Let us find the factors of 36. 


Let us factorize 36 by expressing it as a product of two whole numbers. 


36 — 1 x 36 
36 —2 x 18 When a whole number is written as a product 
46 = 3 x 12 of two whole numbers, those two numbers 
36 =4x9 are known as factors of the original number. 
36 = 6 X 6 


Therefore, the factors of 36 are 1, 2, 3, 4, 6, 9, 12, 18 and 36. 


Let us factorize 126, using the method of division. 
2|126 
63 


Since the number 126, can be divided by 2 without remainder, 2 is a 
factor of 126. 
Since, 2 х 63 = 126, we obtain that 63 is also a factor of 126. 


3 [126 6|126 Т |126 9|126 141126 
21 18 14 9 


42 
2 х 63 = 126 3 x 42 = 126 6 x 21 = 126 
7 x 18 = 126 9 x 14 — 126 14 x 9 — 126 
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Therefore, the factors of 126 are 1, 2, 3, 6, 7, 9, 14, 18, 21, 42, 63 and 
126. 


Note: 
The divisibility rules can be used to determine whether a given number is 
divisible by another number or not. 


Now let us consider how multiples of a whole number are found. 


Let us compute the multiples of 13. 
This can be done by multiplying 13 by whole numbers. 


13 х1 = 13 13 x 2 = 26 13 x 3 = 39 13 x 4 = 52 


13, 26, 39 and 52 are a few examples of multiples of 13. Note that 13 is 
a factor of each of them. Therefore, any number of which 13 is a factor, 
is a multiple of 13. 


(1) Factorize. 
(i) 150 (1) 204 (iii) 165 (iv) 284 


(2) Write down the ten factors of 770 below 100. 


(3) (i) Write five multiples of 36. 
(ii) Write five multiples of 112. 
(iii) Write five multiples of 53 below 500. 

(4) 180 chairs in an examination hall have to be arranged such that each 
row has an equal number of chairs. If the minimum number of chairs 
that should be in a row is 10 and the maximum that could be in a row 
is 15, find how many possible ways there are to arrange the chairs. 


4.3 Prime factors of a whole number 

You have already learnt that whole numbers greater than one with 
exactly two distinct factors are called prime numbers. 

Let us recall the prime numbers below 20. 

They are 2, 3, 5, 7, 11, 13, 17 and 19. 
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Let us identify the prime factors of 36. We learnt above that the factors 
of 36 are 1, 2, 3, 4, 6, 9, 12, 18 and 36. 


There are only two prime numbers among them, namely, 2 and 3. These 
are the prime factors of 36. 


Let us find the prime factors of 60. 
The factors of 60 are 1, 2, 3, 4, 5, 6, 12, 15, 20, 30 and 60. 
The prime factors among them are 2, 3 and 5. 


The prime numbers among the factors of a number are its prime factors. 


Any whole number which is not a prime number can be expressed as a 
product of its prime factors. 


A method of finding the prime factors of a whole number using the 
method of division and writing the number as a product of its prime 
factors is described below. 


Let us find the prime factors of 84 and write it as a product of its 
prime factors. 


= Here 84 has been divided by 2, the smallest prime number. 


2 |84 
= Division by 2 is continued, until a number which is not 2 [42 
divisible by 2 is obtained. 3 21 


717 

= When this result is divided by the next smallest prime, which 1 

is 3, the result 7 is obtained. When this is divided by the prime 
number 7, the answer obtained is 1. 


; с eS: Я 42 
= In this manner, we continue dividing by prime numbers until © 132 
the answer 1 is obtained. (2) 


Accordingly, the prime factors of 84 are 2, 3 and 7, which are the 
numbers by which 84 was divided. 


Now, to write 84 as a product of its prime factors, write it as a 
product of the prime numbers by which it was divided. 


84=2х2х3х7 
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Let us write 75 as a product of its prime factors. Let us divide 75 by 
prime numbers. 


= Since 75 is not divisible by 2, we divide it by 3, the 3 = 
next smallest prime number. 2 5 
= The result 25 is not divisible by 3. 


= When 25 is divided twice by 5 which is the next 
smallest prime number, the result is 1. 


Accordingly, when 75 is written as a product of its prime 
factors we obtain 75 23x 5 x 5. 


e When finding the prime factors ofa whole number, the number is divided 
by the prime numbers which divide it without remainder, starting from 
the smallest such prime number, until the answer 1 is obtained. 


e The prime numbers which divide a number without remainder are its 
prime factors. 


e To write a number as a product of its prime factors, write it as a 
product of the prime numbers by which it was divided. 


Write 63 as a product of its prime factors. 


3 |63 Since 63 is not divisible by 2, division is started with 3. The 
3|21 result 21 is again divided by З. Then we obtain 7 which is 


L + not divisible by 3. We divide this by 7 to obtain 1. 


Therefore, 63 written as a product of its prime factors is 
63 =3 X 3 X T- 
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(1) Find the prime factors of each of the following numbers. 
(i) 81 (ii) 84 (iii) 96 

(2) Express each of the following numbers as a product of its prime 
factors. 


(i) 12 (ii) 15 (ii) 16 (iv) 18 (v) 20 
(vi) 28 (vii) 59 (viii) 65 (ix) 77 (x) 91 


4.4 Finding the factors of a number by considering 
its prime factors 


Suppose we need to find the factors of 72. 
Let us start by writing 72 as a product of its prime factors. 


2 [72 72=Qx2x2x3x3> =1 x72 
2=@ xQx2x3xD 


=2 x 36 
2 E 72=QxDxQx3xd =4 x18 
T = 8 x 9 

: 72=Qx2x2xDx@ -24x 3 


The factors of a whole number (which are not its prime factors or 1) can 
be obtained by taking products of 2 or more of its prime factors. 


2, 36, 4, 18, 8, 9, 24 and 3 are eight factors of 72. 1 and 72 are also 
factors of 72. 


1, 2, 3, 4, 8, 9, 18, 24, 36 and 72 are ten factors of 72. 


(1) Find six factors of each of the following numbers by considering 
their prime factors. 


(i) 20 (ii) 42 (ii) 70 (iv) 84 (v) 66 (vi) 99 
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4.5 Highest Common Factor (HCF) (Greatest Common 
Divisor (GCD)) 


Let us now consider what the highest common factor (HCF) of several 
numbers is and how it is found. 


Let us find the highest common factor of the numbers 6, 12 and 18. 
= Write down the factors of these numbers as follows. 


Factors of 6: 
Factors of 12: 
Factors of 18: 


6: | 


= Circle and write the factors common to all three numbers. 


The factors which are common to 6, 12 and 18 are, 1, 2, 3 and 6. 


= The largest number among the common factors is the highest 
common factor of these numbers. 


We observe that the largest or the greatest of these common factors is 6. 
Therefore, 6 is the highest common factor of 6, 12 and 18. 


Thus, the highest common factor of 6, 12 and 18 is 6, which is the 
largest number by which these three numbers are divisible. 


e Given two or more numbers, the largest number which is a factor of 
all of them is known as their highest common factor (НСР). 

e Accordingly, the highest common factor is the largest number by 
which all the given numbers are divisible. 

e If 1isthe only common divisor of several numbers, then the highest 
common factor of these numbers is 1. 


e Finding the highest common factor by writing each number 
as a product of its prime factors 


Let us find the highest common factor of 6, 12 and 18. 


* Let us write each number as a product of its prime factors. 
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12 2|18 
6 3| 9 
3 3| 3 


1 1 
6=2 x3 12=2x2 x3 1822 x3 x3 


N 

X 

WN 
= fe fo 
Wn N 


= The highest common factor is obtained by taking the product of the 
prime factors which are common to all three numbers. 


2 and 3 are the common prime factors of 6, 12 and 18. 
Thus, the HCF of 6, 12 and 18 is 2 x 3 = 6. 


e Finding the highest common factor by the method of division 


Let us find the highest common factor of 6, 12 and 18. 


= Write the numbers as shown. JE Е 8 


= Since all these numbers are divisible by 2, divide 1, 2, 3 
each of them by 2 individually. 

= The result is 3, 6 and 9. Since 3, 6 and 9 are divisible by 3, the next 
smallest prime number, divide them by 3 and write the result below 
the respective numbers. 

= The result is 1, 2 and 3. Since there isn’t a prime number which 
divides all of 1, 2 and 3 without remainder, the division is stopped 
here. 

= The HCF is obtained by multiplying the numbers by which division 
was done. 

Thus the HCF of 6, 12 and 18 is 2 x 3 = 6. 


When using the method of division to find the HCF, 
= keep dividing all the numbers by the prime numbers which divide 


all the numbers without remainder. 
= then multiply all the divisors and obtain the HCF of the given 
numbers. 
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The HCF of any set of prime numbers is 1. 


Find the highest common factor of 72 and 108. 
Method I 


The factors of 72 are NCC 87 D. {9 2 po Vo 

The factors of 108 are 12; Gis, 27 54 and 108. 
When the factors common to both these numbers are selected we 
obtain 1) 2-34. 6 9) 12) 18 and 36: 

Since the greatest of these common factors is 36, the highest common 
factor of 72 and 108 is 36. 


Method II Method III 


Let us write 72 and 108 as products оЁ | Find the HCF of 72 and 108. 
their prime factors. 


2 |02 2 |108 : 

А 36 2 |54 , 

2 ig 3 = sz Since there isn’t 

; Е 2 | ; another prime 
1 1 number which 


divides both 2 
and 3 without 
remainder, stop 


he division here. 
The prime factors which are common to G 


The HCF of 72 
EE numbers 72 and 108 are 2, 2, 3 TOR } СОИ 
= 36 
Accordingly, the 

HCF of 72 and 108} =2* 2*3*3=36 


The HCF 36 of 72 and 108 can also be described as the largest number 
that divides them both without remainder. 
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(1) Three types of items were brought in the following quantities to be 
offered at an almsgiving. 
30 cakes of soap 
24 tubes of toothpaste 
18 bottles of ointment 
Parcels were made such that each contained all three items. Every 
parcel had the same number of items of a particular type. What is 
the maximum number of parcels that can be made accordingly? 
Write down the quantity of each item in a single parcel. 


© Every parcel should contain the same number of items of a particular 
type. To find the maximum number of parcels that can be made, 
we need to find the largest number which divides 30, 24 and 18 
without remainder. 

Therefore, let us find the HCF of 30, 24 and 18. 


310 =! 2\5 (ACS SS) 
АЩ 2 xI 
BE 

HCF of 30, 24 and 18=2 x 3 = 6. 


The maximum number of parcels that can be made = 6 
The number of cakes of soap in a parcel = 30 + 6 = 5 
The number of tubes of toothpaste in a parcel = 24 + 6 = 4 
The number of bottles of ointment in a parcel = 18 + 6 = З 


(1) Fill in the blanks to obtain the HCF by writing down all factors of 
the given numbers. 


(i) Factors of 8 are ...., ...., .... and ..... 
Factors of 12 аге ...., aeee, 5 o, ANC. ..... 
Factors common to 8 and 12 are ...., ...., and ..... 


г. The HCF of 8 and 121s .... . 


EB For free distribution 


(ii) 54 written as a product of its prime factors = 2 x .... x3 Хх... 
90 written as a product of its prime factors = ..... x 3 х..... x 5. 
72 written as a product of its prime factors = 2 x 2 х... х ..... х... 
^. The HCF of 54, 90 and 72 = ..... x ..... хо... 


‚+++, 


(2) Find the HCF of each pair of numbers by writing down all their 
factors. 
(i) 12, 15 (ii) 24, 30 (iii) 60, 72 
(iv) 4, 5 (v) 72, 96 (vi) 54, 35 


(3) Find the HCF of each pair of numbers by writing each number as a 
product of its prime factors. 


(i) 24, 36 (ii) 45, 54 (iii) 32,48 (іу) 48, 72 (у) 18, 36 
(4) Find the HCF by any method you like. 
(1) 18, 12, 15 (ii) 12, 18, 24 (iii) 24, 32, 48 (iv) 18, 27, 36 


(5) Abasket contains 96 apples and another 
basket contains 60 oranges. If these 
fruits are to be packed into bags such 
that there is an equal number of apples 
in every bag and an equal number of 
oranges too in every bag and no fruits 
remain after they are packed into the bags, what is the maximum 
number of such bags that can be prepared? 


4.6 Least Common Multiple (LCM) 


Now let us consider what is meant by the least common multiple of 
several numbers and how it is found. 


As an example, let us find the least common multiple of the numbers 2, 
3 and 4. 


= List the multiples of the given numbers. 
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Several multiples of the numbers 2, 3 and 4 are given in the following table. 


Multiples of 2 |2, 4, 6, 8, 10, (12), 14, 16, 18, 20, 22, (2A, 26 


| Multiples of 3 |3 6, 9, 2/15 18 2L f4 — — | 
баг. 28 


= Circle and write down the common multiples. 
You will observe that the common multiples of the three numbers listed 
here are 12 and 24. 


Further, if we continue to write the common multiples of 2, 3 and 4, we 
will obtain 12, 24, 36, 48, 60 etc 


= The smallest of the common multiples of several numbers is called 
the least common multiple (LCM) of these numbers. 


The smallest or the least of the common multiples 12, 24, 36, 48, 60, ... 
of the numbers 2, 3 and 4 is 12. 
Therefore, 12 is the least common multiple of 2, 3 and 4. 


In other words, the smallest number which is divisible by 2, 3 and 4 is 
the least common multiple of 2, 3 and 4. 

The least common multiple of several numbers is the smallest positive 
number which is divisible by all these numbers. 


Note 

e The HCF ofseveral numbers is equal to or smaller than the smallest 
of these numbers 

e The LCM of several numbers is equal to or larger than the largest 
of these numbers. 

e The HCF of any two numbers is smaller than the LCM of the two 


numbers. 


e Finding the LCM of several numbers by considering 
their prime factors 


Let us see how the LCM of several numbers is found by considering 
their prime factors. 
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Let us find the LCM of 4, 12 and 18. 
= Let us write each number as a product of its prime factors. 
4=2 x2 =2° 
12=2х2х3=2° х3! 
18=2х3 х3 =2! x3? 
= Let us select the greatest power of each prime factor. 
There are two distinct prime factors, namely, 2 and 3. When the factors 
of all three numbers are considered, 
the power of 2 with the largest index = 2? 
the power of З with the largest index = 3°. 


= The LCM of the given numbers is the product of these greatest 


powers. 

Therefore, the LCM of 4, 12 and 18 = 2? x 3? 
=2x2x3 x3 
= 36 


e Finding the LCM by the method of division 
Let us find the LCM of 4, 12 and 18. 


= Write these numbers as shown. 12, 18 
= Since all these numbers are divisible by 2, divide 6, 9 
each of them by 2 individually. 3, 9 
1,739 


* We get 2, 6 and 9 as the result. No prime number 
divides all of them without remainder. However, 
2 divides both 2 and 6 without remainder. Divide 
2 and 6 by 2, and write the results below the 
respective numbers. Write 9 below 9. 


= Since 3 and 9 are divisible by 3, the next smallest prime number, divide 
them by 3 and write the results below the respective numbers. Now 
observe that we cannot find at least two numbers which are divisible 
by the same number. Therefore, the division is stopped here. 

= Multiply all divisors and all numbers left in the last row. The product 
gives the LCM of the given numbers. 
Accordingly, the LCM of 4, 12 апа 18 22 x2 x3x1x1*x3-36 
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Note 

When using the method of division to find the LCM, keep dividing if 
there remain at least two numbers, divisible by another and obtain the 
LCM of the given numbers as above. 


Let us find the LCM of 4, 3 and 5. 


Here, we do not have at least two numbers which are divisible by a 
common number which is greater than 1. 


Therefore, the LCM of 4,3 and 5 24 хз x5 
= 60 


Find the LCM of 8, 6 and 16. 


Method I Method II 

Let us write each number as a product of 6, 16 

its prime factors as follows. J 28 
DNE OIX =H 3 4 
OEE = » 2 
ооо 0095051 Since we cannot find 


another prime number 
by which at least two of 
the three numbers 1, 3, 2 
are divisible, we stop the 
division here. 


The distinct prime factors of these three 
numbers are 2 and 3. Here, the maximum 
number of times that 2 appears is four. 
The maximum number of times that 3 
appears is one. 


The LCM of 8, 6 and 16 
Therefore, the 


e mo RA KI XI LA a 
LCM of 8, 6 and 16 
=2х2х2х2х3 
= 48 
(1) Two bells ring at intervals of 6 minutes and 8 | 
minutes respectively. If they both ring together 
at 8.00 a.m., at what time will they ring together 
again? 
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To find when both bells ring together again, it is necessary to find 
at what time intervals the bells ring together. 
The first bell rings once every 6 minutes. 6, 12, 18, 24, ... 
The second bell rings once every 8 minutes. 8, 16, 24, ... 
Therefore, the two bells ring together again after 24 minutes. 
The answer could be obtained by finding the LCM too. 
Since the bells ring together at intervals of the LCM of 6 minutes and 
8 minutes, to find out when the two bells ring together again, the LCM 
of these two numbers needs to be found. 
-. let us find the LCM of 6 and 8. 2| 6.8 
3,4 
The LCM of 6 and 8 = 2x3x4 = 24. 
Therefore, the two bells ring together again after 24 minutes. 


The bells ring together initially at 8.00 a.m. 
Therefore, the bells ring together again at 8.24 a.m. 


(1) Find the LCM of each of the following triples of numbers. 
(i) 18, 24, 36 (ii) 8, 14, 28 (iii) 20, 30, 40 
(iv) 9, 12, 27 (v) 2, 3, 5 (vi) 36, 54, 24 
(2) At a military function, three cannons are fired at intervals of 12 
seconds. 16 seconds and 18 seconds respectively. If the three cannons 
are fired together initially, after how many seconds will they all be 
fired together again? 


Miscellaneous Exercise 


(1) Without dividing, determine whether the number 35 343 is divisible 
by 3, 4, 6 and 9. 
(2) Fill in the blanks. 
(i) The HCF of 2 and 3 15..... 
(ii) The LCM of 4 and 12 is .... . 
(iii) The HCF of two prime numbers is .... . 
(iv) The LCM of 2, 3 and 5 is ..... 
(3) Find the HCF and LCM of 12, 42 and 75. 
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(4) It is proposed to distribute books among 45 students in a 
class, such that each student receives no less than 5 books 
and no more than 10 books. Find all possible values that 
the total number of books that need to be bought can take, 
if all the students are to receive the same number of books 
and no books should be left over. 


Summary 
Prime numbers among the factors of a number are called the prime 


factors of that number. 
Given two or more numbers, the largest of their common factors is called 


the highest common factor (HCF) of these numbers. Thus, the largest 
number which divides a list of numbers is their HCF. 

Given two or more numbers, the smallest of their common multiples is called 
the least common multiple (LCM) of these numbers. Thus, the smallest 
positive number which is divisible by a list of numbers is their LCM. 


Ponder 


1) The length and breadth of a 
is rectangular piece of cloth are 16 cm 
and 12 cm respectively. If this piece 

is to be cut without any waste into 


equal sized square pieces, what is the 
maximum possible side length of such a square piece? 


(2) The length and the breadth of a floor tile are 16 cm 
and 12 cm respectively. What is the side length of 
the smallest square shaped floor area that can be 
tiled using such tiles, if no tile is to be cut? 


(3) The circumference of the front and a back wheel of 
a tricycle are 96 cm and 84 cm respectively. What is 
the minimum distance the tricycle must move, for 
the front wheel and back wheels to complete full 
revolutions at the same instant? 

(4) What is the smallest number which is greater than 19 that has a 
remainder of 19, when divided by 24, 60 and 36? 
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Indices 


By studying this lesson you will be able to 


e write a number in index form, as a power having a prime number 
as the base, 

e identify powers that have an algebraic symbol as the base, 

e expand powers that have an algebraic symbol as the base and 

e find the value of an algebraic expression by substituting positive 
integers for the unknowns. 


Indices 


Index notation is used to write a number which is multiplied repeatedly, 
in a concise way. Let us recall what has been learnt thus far about indices. 


2 x2 x2 is written as 2? using indices. 
That is, 2 x 2 х2 = 28, 


In 23, 2 is defined as the base апа 3 is defined as Index 
the index. 2° is read as “two to the power 3”. Base 
The value of 2? is 8. Therefore, the number 8 can be written as 2? in 
index notation. 


When the index is a positive integer, it denotes how many times the 
number in the base is multiplied by itself. 


Index notation 


Number of times 3 is 
Product 


multiplied by itself 
axs 1] [ у s* | 


3 x 3x3x3 
3 X3x3x3x3 
3x3xaxa3x3x3| в  — [| 9$ | 


You have learnt these facts in Grade 6. Do the following exercise to 
recall what you have learnt thus far about indices. 
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Review Exercise 


(1) Expand each of the following as a product and find the value of the 
given expression. 


(i) 3? (ii) 5^ (iii) 22 x 3 (iv) 62 x 5? 
(2) Write down each of the following products using index notation. 

(i)4x4x4 (ii) 7X 7X7X7 

(iii) 2x 2x3x3 (iv)3x3x5x3x5 


(3) Fill in the blanks in the following table. 


Index 
Number Base Index | How the index notation is read 
Notation 


Five to the power two 


Six to the power three 


(4) Write the number 16 
(i) using index notation with base 2. 
(ii) using index notation with base 4. 


5.1 Expressing a number in index notation with a prime 
number as the base 


Let us write 8 in index notation with a prime number as the base. 


Let us write 8 as a product of its prime factors. 


2|8 8=2х2х2 
| 3 8 in index notation - 2? 
1 
Now let us express the number 40 in index notation with prime numbers 
as the bases of the powers. 2|40 


Let us write 40 as a product of prime numbers. — 2[20 


_ 2110 
40=2x2x2x5 of 5 


1 
When this is written in index notation we obtain 40 = 2? x 5. 
That is, 40 can be expressed as a product of powers with prime numbers 
as bases, in the form 40 = 2? x 5. 
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Do the following to express a number as a product of powers with 
prime numbers as bases. 


= Start by dividing the number by the smallest prime number which 
divides it without remainder, 

= Continue dividing the result by the prime numbers which divide it 
without remainder, in increasing order of the prime numbers, until 
the answer 1 is obtained. 

= Write the number as a product of powers of these primes, where the 
index is the number of times division by that prime is done. 


Write down the number 36 as a Write down the number 100 as 
product of powers with prime a product of powers with prime 
numbers as bases. numbers as bases. 
2| 36 ССО U o 2 5 5 
2118 Бр 2| 50 
ama 5 5 

1 i 


(1) (i) Write 25 in index notation with 5 as the base. 
(ii) Write 64 in index notation with 2 as the base. 
(iii) Write 81 in index notation with 3 as the base. 
(iv) Write 49 in index notation with 7 as the base. 


(2) Write each of the following numbers as a product of powers with 
prime numbers as bases. 
(i) 18 (ii) 24 (iii) 45 (iv) 63 (v) 72 


5.2 Powers with an algebraic symbol as the base 


We have learnt about powers with a number as the base. Let us now 
consider instances when the base is an algebraic symbol. 
2х2х2=23 


— 63 
5x5x5=5 For free distribution 


We can in a similar manner write X x X x X = X. R index 


X 
The base of X? is x and the index is 3. *—Base 


Further, 
a xaand m xm xm x т сар be expressed as powers as 


axa-a?and mxmxmxm=m* with an algebraic 
symbol as the base. 


2'= 2. Accordingly, a can be written as a = a! in index notation. 
The product of 2 and 3 is written as 2 x 3. 

The product of a and b can be written as a x b. 

a x b can be expressed as ab or ba. 

Accordingly 3 x a x b can be expressed as 3ab. 


Further, m xm x m x n x n=m?x n’. 
m? x n? which is also equal to n? x nv, can be expressed as m?n? or as 
n?m’. 


When two powers are connected with a multiplication sign, if the bases 
of both the powers are not numerical values, then it is not necessary to 
include the multiplication sign. 


Example 1 
Write down each of the following expressions using index notation. 
(pxpxp (n) XX yos yos y 
(i)2x2xa xaxa  (i)mx3axmx3x3 
pc pos pp Q)XXxXXxy xyxy -xxy-xy 
(2 х2ха xaxa-2xg?-2a? 
(iv) MX3XMxX3x3=39x үү = З? m 


Expand and write each of ће following expressions as а product. 
(i) m? (ii) p? qe (iii) 5? X? 
У ШОШ =mxmxm (ра = pxp xq xg xg 
(ii) ^9 = 5X 5X X X XXX 
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(1) Write down each of the following expressions using index notation. 
ü) Xx XxXxX i)axaxa üi)mxmxmxnxn»xn 
(i) 7x 7x 7xpxp (у)ухухухух7х7х7 

(2) Expand and write each of the following expressions as a product. 
(i) a? (ii) 2p? (iii) 23m? (iv) 32 x3 (у) X? y? 


5.3 Finding the value of a power by substitution 


Let us consider expressions in index notation with bases which are 
unknowns. By substituting values for the unknown bases, the value 
of an expression in index notation can be found. In this lesson, only 
positive integers are substituted. 


Let us find the value of the expression X? when Х = 2. 


Method I Method II 
By substituting the value 2 for x ХЕИ 
we obtain, By substituting the value 2 for x we 
x3 = 23 obtain, 
=?x2?x?2 SILDID 
Ta XS 


Find the value of each of the following expressions when X = 5. 


OX (ii) 3X 
Method I Method II 3X —-3xX 
XE XXX X =3х5 
=5x5 x5 —5x5x5 215 
= 125 =125 


Find the value of each of the following expressions when a = 3 and 
025: 
(i) a?b (ii) 2a?b? 
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(i) a?b (ii) 2a°b? 


a?b-axaxb 280b?2-2xaxaxaxbxb 
Substituting a =3 and b =5 Substituting a =3 апар = 5 
we obtain, we obtain, 
a?b23x3x5 Jasb?=2x3x3x3x5x5 
= 45 = 1350 


(1) Find the value of each of the following expressions by substituting 
X=3. 
(i) x4 (ii) 3X? (iii) 5X? 

(2) Find the value of each of the following expressions by substituting 
a=3. 
(i) 2a? (ii) 22а? (iii) 7a? 

(3) Find the value of each of the following expressions by substituting 
X=land y=7. 
(i) X? y? (ii) 2x3 y (iii) 3x y? 

(4) Find the value of each of the following expressions by substituting 
a=2and D=7. 
(i) a?b (ii) ab? (iii) азр? (iv) 3a?b? 


e An expression of an unknown term multiplied repeatedly can be 
expressed as a power with the unknown term as the base and the 
number of times the term is multiplied as the index. 


Index 
a to the power three Base 


When two powers are connected with a multiplication sign, if the 
bases of both the powers are not numerical values, then it is not 
necessary to include the multiplication sign. 

A value can be obtained for an expression in index notation with an 
unknown base, by substituting a number for the unknown term. 
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© Time 


By studying this lesson you will be able to 
e identify months, years, decades, centuries and millenniums as 
units of time 
e identify a leap year, 
e identify the relationships between units of time, and 


e add and subtract units of time. 


6.1 Units of time 


You have already learnt that the units seconds, 
minutes , hours and days are used to measure time. 


You have also learnt to find the time it takes to do 
different daily activities. 


Now, let us learn more on the units of measuring 
time - months, years, decades, centuries and millenniums. 


e Months and years 


If we want to calculate the time taken for an event which commences 
on a particular date and ends on another date, in terms of days, weeks 
or months, we can do so by looking at a calendar. 


A calendar is made up of the units days, weeks and months. You will 
see that there are 12 months in a calendar. 


The calendar of year 2015 is shown below. The table shows the number 
of days in each month. 
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є — The months The months The months 
SWTWTFS SWTWTFS SMTWTF'8 SWwWTWTrFS having 31 having 30 having 28 
"213 12324507 1224507 1234 
4858782393" в 91011121214 BPH зета этн days days days 
TO 1212 94 136 96 TT 18 946 17 18 1920 23. 15 14 17 10 19 20 21 12 12 14 18 16 17 18 
WO 2INIZDDA 11223217 223223275 "9122024325 January April February 
эми ез ot nen yonn» 
Moa culties атн agl Me | e | 
surwrtes sutwres sutwres Surwrres 
n 12 123456 12234 юзи ' 


1761112 12 14 13 196 14 15 06 17 18 19 20. 12 12 34 15 00 17 18 9 19 11 12 13 14 15 
171391929 22? 2222. 212212 24 29 26 77. 1%2071111)241% 1779419292122 


15755» изэм aonn pn nosna» July November ИШ 
u— mm ттт, ют Аш | | И 
aurTwrrs вититга змтитга suTwree 
12245 123 112493607 122143 
тавина 4567 88 993101112124 сга я 10 1112 October i 
13134 18 16 17 18 р 1112 139 34 18 36 17. 15 16 17 18 1920 21 1214 19 04 17 14 19 
511220425 € 1920212224. 222324254 7272€ 2321222228258 December pax Пери) 
oan» 31027232309! 290 7132 


The calendar of a particular year provides information on a period of a 
year, starting from the first of January and ending on the thirty first of 
December of that year. 


According to the year 2015 calendar, the total number of days in the 
year is 365. There are 365 days in a year which is not a leap year. We 
will be studying about leap years later. 


® The day 2015-08-01 means, the time period from 00:00 on 2015-08-01 
to 24:00 on 2015-08-01. 


= The time at which a particular day ends ,is the time at which the next 
day starts. So the time 24:00 on 2015-08-01 is the same as the time 
00:00 on 2015-08-02. 


® Тһе year 2015 means, the time period from 00:00 on 2015-01-01 to 
24:00 on 2015-12-31. 


Note : 
The international convention for measuring years is by considering 
the year of the birth of Jesus. 


BC and AD are commonly used to count years in time. Jesus Christ's 
birth is used as the starting point to count years that existed before 
(BC) and after (AD) he was born. 
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e Decades 


A time period of ten years is considered as a decade. Let us consider 
1948. 


The first year in the decade that contains the year 1948 is 1941, and the 
last year in that decade is 1950. 


The time period from AD 1 to AD 10 is called the first decade. 

The time period from AD 11 to AD 20 is called the second decade. 
The time period from AD 1811 to AD 1820 is called the hundred and 
eighty second decade. 

The time period from AD 1951 to AD 1960 is called the hundred and 
ninety sixth decade. 

The time period from AD 2011 to AD 2020 is called the two hundred 
and second decade. 


That is, the time period from time 00:00 on 1941-01-01 to time 24:00 
on 1950-12-31 is a decade. This decade is identified as the 195" decade. 


e Centuries 
A time period of a hundred years is called a century. 


AD 1 to AD 100 is the first century. 

AD 101 to AD 0200 is the second century. 

AD 1801 to AD 1900 is the nineteenth century. 
AD 1901 to AD 2000 is the twentieth century. 
AD 2001 to AD 2100 is the twenty first century. 


The time period from 00:00 on 2001-01-01 to 24:00 on 2100-12-31 is 
the twenty first century. 
e A Millennium 


A time period of a 1000 years is known as a millennium. According to 
the calendar, at this moment we are living in the third millennium. 


The time period from AD 1 to 1000 is the first millennium. 
The time period from AD 1001 to 2000 is the second millennium. 
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Example 1 


(i) To which millennium does AD 1505 belong? Second millennium 
(ii) To which century does AD 1505 belong ? 16" century 
(iii) To which decade does AD 1505 belong? Hundred and fifty first 
decade. 


(1) Write down the decade to which each one of the following years 
belongs. 
(i) AD 1856 (ii) AD 1912 (ii) AD 1978 (iv) AD 2004 


(2) Write the first date and the last date of the 22"! century. 


(3) Write down the century to which each one of the following years 
belongs. 
(i) AD 1796 (ii) AD 1815 (ii) AD 1956 (iv) AD 2024 


6.2 Leap year 


The calendar of 2016 is given below. Consider the number of days in 
each month . How does this differ from the calendar of 2015 ? 


The months | The months | The months 


January 7016 Felrsary NH Apt 
eee airy Onl ta EAN '** | having 31 having 30 | having 29 
този ыараан ae] MENU NS NT UD M days days days 


> хихи жиз» нит » м 2 "ZEE January April February 
Mey 2016 | 
DEIRRROHHPBHARRCHERERHHHHHEGRGI- September | — | 
s x2 3»725» CEF FE Fl изми 
mem 2и uos Wy [November |__| 
эмїтитғз sutwrtrees d 
онь ова mun" IERI 
Eins ОИ" October | ‘| | 
Deme] — —] — 


There are 29 days in the month of February. So the total number of days 
in 2016 is 366. 
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Any year in which there are 29 days in the month of February has 366 
days in total. Such a year is defined as a leap year. 

If a number that denotes a year is divisible by 4 but is not a multiple 
of 100, then that year is a leap year. However years which are denoted 


by numbers that are multiples of 100 become leap years only if they 
divisible by 400. 


Is the year 2000 a leap year? 


Since 2000 = 100 x 20, 2000 is a multiple of 100. 
Since 2000 + 400 = 5, 2000 is divisible by 400. 
So year 2000 is a leap year. 


Is the year 1900 a leap year? 
1900 is a multiple of 100. 
1900 is not divisible by 400. 
<. 1900 is not a leap year. 


Example 3 


Is the year 2008 a leap year? 

2008 is not a multiple of 100. 

2008 + 4 = 502, 2008 is divisible by four . 
2.2008 is a leap year. 


4 
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Is 2010 a leap year? 
2010 is not a multiple of 100. 


The number that is formed by the last two digits of 2010, that is 10, is 
not divisible by 4. Therefore by the rules of divisibility, 2010 is also 
not divisible by 4. 


Hence, 2010 is not a multiple of 4. Therefore 2010 is not a leap year. 


Note : Any year which is not a multiple of 4 is not a leap year. 
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e Further units of time 


60 seconds = 1 minute 

60 minutes = 1 hour 

24 hours = 1 day 

There are months consisting of 28 days, 29 days, 30 days and 31 days. 


However a time period of 30 days is considered as a month. 

12 months = 1 year 

365 days = 1 year 

366 days = 1 leap year 

A time period given in years can be represented in days, by 
multiplying it by 365. 

A time period given in years can be represented in months, by 
multiplying it by 12. 


Note : 

We consider 30 days as a month. However, because a year consists of 
12 months, you should not think that the number of days in a year is 
360 (12 x 30 days). A year consists of 365 days. 


Example 1 Example 2 


(i) Indicate 280 days in months (і) Indicate З years in months. 


and days. D Indicate 3 years in days. 
9 
30|280 (i) 3 years =3 x 12 months 
= =36 months 
| (ii) З years = 3 х 365 days 
Therefore, 280 days is 9 months — 1095 days 


and 10 days. 


(1) Choose the leap years from the years given below. 
() AD 1896 (ii) AD 1958 (ii) AD 1960 
(iv) AD 1400 (v) AD 1600 (vi) AD 2016 
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(2) (a) Indicate the days given below, in months and days. 
(i) 225 days (ii) 100 days (iii) 180 days 
(b) How many months are there in 5 years? How many days are 
there in 5 years? 


(3) A bus which makes 4 trips a day, runs 
continuously for 6 months daily. Find the 
total number of trips it makes during this 
period. 


(4) A patient has to take 3 tablets per day for a period of 2 months. How 
many tablets are required for this purpose? 


(5) A person exercises for 1 hour every day. 


(i) How many hours does he spend 
exercising during a year which is 
not a leap year? 

(ii) Indicate this time in days. 


(6) A person puts a minimum of 5 Rupees 
in a till every day. Find the least amount of money he would collect 
during each time period below. 


(i) 6 months (ii) A leap year 
6.3 Calculations related to time 
A certain school was in session as follows during a Months Days 
certain year. 6 
The first term consisted of 3 months and 6 days, the o $ 
second term consisted of 3 months and 8 days, and the NS 


third term consisted of 3 months and 3 days. = 
Let us express the time period that the school was in session that year, 
in months and days. 


For this we need to add the above time periods to find the total time 
period. 
So the school was in session for 9 months and 17 days. 
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Example 1 
p 


A teacher served for 5 years 6 months and 23 days in a school in the 
Eastern province and for 6 years 8 months and 15 days in a school in 
the Central province. He served the rest of his career in a school in 
the Southern province. 


(i) Find in total how long he served in the Eastern and Central provinces. 
(ii) If he served for 28 years, 2 months and 2 days in total, then find 
how long he served in the school in the Southern province. 


(i) Years Months Days Let us add the days in the “days column” 
5 6 23 23 days + 15 days = 38 days 
+ 6 $ 15  38days- 1 month + 8 days 
$ Let us write the 8 days in the “days column”. Let 
us carry the 1 month to the “months column”. 
Years Months Days 1 month + 6 months + 8 months = 15 months = 1 
5 6 23 year and 3 months 
L G 8 15 Letus write the З months in the “months column". 
2 3 g Let us carry the year to the “years column". 


1 year + 5 years + 6 years =12 years. 
The total service of the teacher in the Eastern and Central provinces 
is 12 years, 3 months and 8 days. 
(ii) Years Months Days Let us subtract the days in the “days column”. 


28 2 2 Зіпсе 2<8 let us take a period of one month, that is 
—12 3 8 30 days from the “months column” and add it to the 
24 “days column”. 


Then, 30 days + 2 days = 32 days. 

32 days - 8 days = 24 days. 

Let us write the 24 days in the “days column”. 

Years Months Days Now, inthe months column we have to subtract 3 months 
28 2 2 from the remaining 1month. Since this cannot be done, 

.12 3 8 let us carry a period of 1 year, that is 12 months, from 
TEEUEEY the “years column" to the “months column". Then, 

12 months + 1 month = 13 months 

13 months — 3 months = 10 months 

Let us write the 10 months in the “ months column”. 
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When 12 years are deducted from the remaining 27 
years in the “years column” we get 15 years. 


So the amount of time the teacher spent in the school in the Southern 
province is 15 years, 10 months and 24 days. 


Example 2 

Sunitha’s date of birth is 2008-05-06. 

(i) What is her age on 2016-08-24? 

(ii) Nimal is younger to her by 3 years, 6 months and 3 days. Find 
Nimal’s date of birth. Vears Months) Days 


(i) The date on which we want to know Ше age 2016 8 24 
= 2016-08-24 —2008 5 6 
Sunitha’s date of birth = 2008-05-06 8 3 18 
Let us find Sunitha’s age on 2016-08-24. 
Sunitha’s age is 8 years, 3 months and 18 days. 

Years Months Days 

2008 5 6 
3 6 Э 

2011 11 9 


(ii) Nimal’s date of birth is the ninth of 
November, 2011. E 


(1) Do the following additions. 


(i) ii (iii) (iv) 
Months Days ci) Months Days Years Months Days Years Months Days 
8 18 8 22 12 6 21 8 9 19 
+2 10i +2 16 +3 2 19 +2 6 23 


(2) Do the following subtractions. 


(i) (ii) (iil) (iv) 
Months Days Months Days Years Months Days Years Months Days 
6 23 6 18 3 6 15 2 8 12 
—3 15 —2 24 —-2 4 18 —1 2 15 
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(3) Dileepa’s date of birth is 2003-09-07. 
Sithumini’s date of birth is 2000-02-04. 


(i) Find how old Dileepa and Sithumini are today. 
(ii) Find how much older Sithumini is to Dileepa, 
(a) using their ages, 
(b) using their dates of birth. 
(4) Below are the service periods of two teachers in a certain school. 


Date he started work in The date he was transferred 
the school from this school 
Mr. Iqbal 2001 - 07 - 13 2015 - 11 - 22 
Mr. Subhairudeen 1997 - 03 - 20 2012 - 01-10 


(i) Find the period of service of each teacher. Who has served longer 
in this school? 
(ii) How many more years has the teacher has served than the other 
one ? 

(5) Shashika’s date of birth is 2014-08-13. Aheli is 1 year, 8 months and 
25 days older to her. What is Aheli’s date of birth? 

(6) A school was opened on 1928-03-26. 

(i) When is the school’s centennial anniversary? 
(ii) How many days are there to the centennial anniversary date from 
today? 

(7) Amila participated in Agricultural training progammes in Japan and 
China. He stayed in Japan from 2012-02-13 to 2014-07-27 and in 
China from 2014-12-17 to 2015-10-05. Find the total time he spent 
in Japan and China. 


Miscellaneous Exercise 


(1) A person borrows a certain amount of money. He has to pay the 
debt in equal installments once every month, for 10 years. The first 
installment was paid on 2016-01-01. Find the date on which he has 
to pay the final installment. 
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(2) Below are the age limits for participants in an inter-house sportsmeet 
of a certain school. 
Under 11 games — Age should be less than 11 years on 2016-03-31. 
Under 13 games — Age should be less than 13 years and greater 
than or equal to 11 years on 2016-03-31. 


(3) Under 15 games — Age should be less than 15 years and greater 
than or equal to 13 years on 2016-03-31. 
Under 17 games — Age should be less than 17 years and greater 
than or equal to 15 years on 2016-03-31. 


The dates of birth of several students are given below. 


Name Birthday 

Vanthula 2005-12-08 
Hashan 2002-05-17 
Hasintha 2000-01-16 


Find which age group each student qualifies to participate in. 


A time period of 10 years is defined as a decade. 
A time period of 100 years is defined as a century. 
A time period of 1000 years is defined as a millennium. 


If a number that denotes a year is divisible by 4 but is not a multiple 
of 100, then that year is a leap year. However years which are 
denoted by numbers that are multiples of 100 become leap years 
only if they divisible by 400. 


(1) A person was born on 2002-09-23 at 9.32 a.m. Find for how 
long he has lived in years, days, hours and minutes when it is 
12 noon of 2015-06-05. 

(2) A certain person lived for 20591 days. Find his age in years, 

months and days at the time he passed away. 
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Extra Knowledge —More on leap years 


e Why Do We Have а= Үеагѕ? 
The earth оп the 
* of January 
The earth 365 
days later. 


Ey eo 


In any year which is not a — year there are 365 days. 
A year is defined as the time it takes for the Earth to orbit around the 
sun once. 


However, the exact time it takes for the earth to orbit around me sun is 
365 days 5 hours 48 minutes and 46 seconds. This is about 365 — = Ш 
So when we say a year has 365 days, we have neglected a time period 
of 5 hours, 48 minutes and 46 seconds (which is little less than 1/4 
day). Four of these periods added together is approximately one day. 
We add this as an extra day to the calendar once every four years. It is 
added to the month of February. This is how we get a leap year. 


7. days. 


A leap year has an extra day. Due to the decision to add an extra day 
to the calendar once every four years, 3 additional days get included 
in each 400 year period. 


Although an extra day is added once every four years, only 23 hours 15 
minutes and 4 seconds should actually be added once every four years. 
Therefore, due to the decision of adding an extra day once every four 
years, there are approximately 3 additional days that are included in 
each period of 400 years. 


Therefore three days need to be removed from every 400 year period. 


To do this, an extra day is not added to the month of February for the 
first three century years. (A century year is a year ending in 00 ) 


Non-century years are leap years if they are multiples of four. 
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©) Parallel Straight Lines 


By studying this lesson you will be able to 


identify parallel straight lines, 

identify that the gap between a pair of parallel straight lines is the 
perpendicular distance, that is, the shortest distance between the 
two lines, 

examine whether a given pair of straight lines is parallel or not by 
using a straight edge and a set square, 

draw parallel lines using a straight edge and a set square, and 
draw rectilinear plane figures containing parallel lines using a 
straight edge and a set square. 


Straight line segment 


Draw a straight line using a straight edge. Name this straight 
line |. | 


Mark the two points А and B on the straight line | as shown in the 
figure. 


A B 


The portion AB of the straight line | is defined as the straight line segment 
AB. The two points A and B are defined as the two end points of the 
straight line segment AB. 


The convention is to use capital letters of the English alphabet to name 
straight line segments. 
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7.2 Parallel straight lines 


Examine the two pairs of straight lines given below which are drawn 
on the same plane. 


| ——M 
m 
рса — S 
The straight lines | and m The straight lines p and q do not 


intersect each other at O. intersect each other. 


Two straight lines which do not intersect each other are called parallel 
straight lines. 


Accordingly, the two straight lines p and q are parallel, while the two 
straight lines | and m are not parallel. 


When several straight lines do not intersect each other, they are defined 
as straight lines which are parallel to each other. 


To indicate that several lines are parallel to each other, arrowheads are 


drawn on the straight lines in the same direction and sense, as shown 
in the figure. 


Accordingly, in the above figure, a, b and c are parallel to each other 
and p, q, r and S are parallel to each other. 


Let us check whether each of the following pairs of straight line 
segments are parallel to each other or not. 


2 
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The two straight lines on which the straight line segments AB and CD 
lie, intersect at О. However the two straight lines on which the straight 
line segments PQ and RS lie, do not intersect. 


Accordingly, PQ and RS are parallel straight line segments while AB 
and CD are not. 


We indicate the fact that PQ and RS are parallel straight line segments 
using the notation “PQ // RS”. 


7.3 Perpendicular distance 
e The perpendicular distance from a point to a straight line 


The following is a figure of set squares. Let us consider how the 
perpendicular distance from a point to a straight line is found using a 
set square. 
а согпег Right-angled corner 
pum r3 


(1) Draw a straight line and name it 
|. Mark a point P which is not on 


(2) As shown in the figure, place the set 
square such that one edge which forms 
the right angled corner lies on | and the 
other edge passes through the point Р. 


(3) Mark the point A on | as indicated and 
join AP. 
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The angle marked at A is a right 
angle. We say that the straight line 
segment AP is perpendicular to I. 


(3) Observe that the point on | which is closest to P is A. Measure AP. 


The length of the straight line segment AP is defined as the 
perpendicular distance from the point P to the straight line |. The 
length of AP is the shortest distance from the point P to l. 


e The perpendicular distance between two parallel straight 
line | 

The perpendicular distances from the two 

points P and Q that lie on the line | to the р 

straight line m are equal to each other. That 

is, PA - QB. 5 


3 


2 Гапа m are two parallel straight lines. 


However, the perpendicular distances from S 
the two points R and S on a to the straight 
line b are unequal. That is, RC #SD. R 


„Те straight lines а and b are not parallel 
to each other. 


oO 


C D 


e The shortest distance from every point on a straight line to a parallel 
straight line is a constant. This constant distance is defined as the 
perpendicular distance between the two parallel straight lines. 


This perpendicular distance is also defined as the gap between the 
two parallel straight lines. 


e Straight lines which lie on the same plane and which are a constant 
distance from each other are parallel to each other. 
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The figure given below depicts a wall of a room and a window in the 
wall. Since the wall is rectangular in shape, the opposite edges are 
parallel. 


= That is, the horizontal edges which are represented by the straight 
line segments AB and DC are parallel to each other. 


= Similarly, the vertical edges which are represented by the straight 
line segments AD and BC are parallel to each other. 


= The straight line segments PQ and SR, represent the horizontal 
edges of the window. They are parallel to each other. 


= The straight line segments PS and QR, represent the vertical edges of 
the window. They are parallel to each other. 


There are several locations in the environment where such parallel 
edges can be observed. 


e The horizontal panels of a ladder 

e The beams of a roof 

e The straight line segments of a | 
100 m running track 

are some examples. 


(1) Write down the names of two objects that can be observed in the 
classroom that have parallel edges. 

(2) Write down the names of two objects in your day to day environment 
that have parallel edges. 

(3) Name four locations where parallel lines can be observed in 
architectural designs. 

(4) Describe several arrangements and tasks which involve parallel 


straight lines. 
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7.4 Drawing parallel lines using a straight edge and a 
set square 
4 


As shown in the figure, place the ruler on a page of your 
exercise book and draw two straight lines along the edges 
of the ruler. Now you have obtained a pair of parallel 
straight lines. 


e Drawing а straight line parallel to a given straight line using 
a straight edge and a set square 


(1) Draw a straight line using a straight edge and 
name it |. 


Place the set square such that one edge 
which forms the right angled corner lies 
on the straight line l. 


As shown in the figure, place the straight 
edge such that it touches the other edge 
which forms the right angled corner of the 
set square. 


Keeping the straight edge fixed, move the 
set square along the straight edge. 


(4) Stop moving the set square and draw a straight 
line along the edge which forms the right angled 
corner and is not touching the straight edge. 


(5) Name this straight line m. 


Now you have obtained a straight line m 
which is parallel to the straight line |. m 


————— 
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> Copy the straight lines in the figure 
and draw a line parallel to each of 
them. 


Only one line can be drawn parallel to a given line on a plane, through 
a point on the plane which does not lie on the given line. 


e Drawing astraight line parallel to a given straight line, through 
a point which is not on the straight line, using a straight edge 
and a set square 


(1) As indicated in the figure, name a point P 
that does not lie on the straight line l. 


(2) Place the set square such that one edge 

which forms the right angled corner lies on 
the straight line l. 
As shown in the figure, place the straight 
edge such that it touches the other edge 
which forms the right angled corner of the 
set square. 


Keeping the straight edge fixed, move the set 
square along the straight edge. 


(4) When the edge of the set square which was 
lying on the straight line | touches the point 
P, draw a straight line along it. 


Now you have obtained a straight line through the point P, which is 


parallel to the straight line l. 
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e Drawing a line parallel to a straight line at a given distance 
from the straight line, using a ruler and a set square 


Let us draw a straight line which is parallel to the straight line | through a 
point at a distance of 2.5 cm above it. 
(1) Draw astraight line | as shown in the figure. 
(2) Place the set square such that one edge 
which forms the right angled corner lies on 
the straight line |. 


(3) Draw a straight line along the edge 
which forms the right angled corner and 
does not lie on the straight line |. 


Name this straight line m. 


(4) Name the point at which the straight line 


m meets the straight line | as A. 


(5) Mark the point B on the straight line m, at 
a distance of 2.5 cm from A. 


(6) Place the set square such that the right 
angled corner coincides with B and 
one of the edges which forms the right 
angled corner lies on m, and draw the 
line n along the other edge which forms 
the right angled corner. 


Now you have obtained a straight line n 
which is parallel to the straight line | and 
which lies at a distance of 2.5 cm from l. 


(7) Draw in a similar manner, the straight line which is parallel to the 
straight line | and which lies 2.5 cm below l. 
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(1) (i) Draw a straight line segment of length 6 cm and name it AB. 
(ii) Mark a point P which does not lie on the straight line segment. 
(iii) Draw a straight line passing through P parallel to AB, using a 
ruler and a set square. 
(iv) Find the gap between the two straight lines by using a straight 
edge and a set square. 
(2) (i) Draw a straight line segment. Name it PQ. 
(ii) Mark a point A below PQ such that the perpendicular distance 
from A to PQ is 4.8 cm. 
(iii) Draw a straight line segment which passes through A and is 
parallel to PQ. 


7.5 Examining whether two straight lines are parallel 


To determine whether two straight lines in the same plane are parallel or 
not, it is necessary to check whether the perpendicular distances from 
any two points on one line to the other line are equal or not. 


Let us examine whether the two straight 
lines | and m are parallel. 


(1) As shown in the figure, place the set 
square such that one edge which 
forms the right angled corner lies 
on the straight line m. 


Place the straight edge such that 
it touches the other edge which 
forms the right angled corner of 
the set square as indicated in the 
figure. Name the point at which the 
straight edge meets the line | as B. 
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(3) Keeping the straight edge fixed, 
move the set square along the 
straight edge as shown in the 
figure, until the right angled corner 
coincides with the point B on the 


straight line |. 


Check whether the edge of the right 
angled corner which was initially 
on the straight line m, now coincides with the straight line |. 


If it coincides, then the perpendicular distances from the two points B 
and D to the straight line m will be equal, and hence | and m are two 
parallel straight lines. 


If it does not coincide, then the straight lines | and m are not parallel to 
each other. 


7.6 Drawing rectilinear plane figures using a set square 
and a straight edge 


L 


(1) Draw a rectangle of length equal to the length of 6 squares and breadth 
equal to the length of 4 squares on your square ruled exercise book. 


(2) Establish that the distance between the two longer sides of the rectangle 
is a constant value by counting squares. Confirm this by measuring the 
distance between the two longer sides using a ruler. 


e If the distance is a constant value, then the straight line segments 
which represent the two longer sides of the rectangle are parallel 
to each other. 

e It can be seen similarly that the two straight line segments drawn 
to represent the shorter sides of the rectangle are also parallel to 
each other. 
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(1) Draw the straight line segments AB and DC on a square ruled paper 
such that their lengths are equal to the length of 7 squares. 


(2) Complete the figure ABCD by drawing о 6-с | 
the straight line segments AD andBC. | | T / | 
HEHEHE 


[в | | 
шиша нииши шиш 


(1) Draw a straight line segment and mark the points A and B on it such that 
AB = 6 cm. 

(2) Using a set square, draw two straight lines through the points A and B, 
perpendicular to the given line. 


(3) Mark the points C and D such that AD = 6 cm and BC = 6 cm. 


(4) Complete the figure ABCD using a straight edge. What is the name 
given to a quadrilateral of the shape ABCD? 


(1) Draw each of the following figures using a straight edge and a set 
square. 


| |] | | | 
P Q 
A B 
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(2) Write down for each of the above figures whether each pair of 
opposite sides is parallel or not. 
(3) Using a straight edge and a set square, 
(i) draw a square of side length 5 cm. 
(ii) draw a rectangle of length 8 cm and breadth 5 cm. 


(4) (i) Draw a straight line segment AB such that AB = 6 cm. 


(ii) Draw the straight line segment BC such that if forms an obtuse 
angle with AB at B. 
(iii) Draw a straight line through C parallel to AB in the direction of 
A. 
(iv) Mark the point D on this straight line such that CD =6 cm. Join 
AD to obtain the parallelogram ABCD. 


Two straight lines in a plane which do not intersect each other are 
called parallel straight lines. 


e Two straight lines in a plane which are at a constant distance from 
each other are parallel to each other. 
e The gap between two parallel straight lines is a constant. 
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Directed Numbers 


By studying this lesson you will be able to 
e identify what directed numbers are, 
e add integers using the number line, and 
e add directed numbers without using the number line. 


8.1 Identifying directed numbers 


The figure given here represents an indicator 
that is used to measure the water level of a 
reservoir from which water is distributed to a 
certain city. 


The usual water level of the reservoir has 
been marked as 0 (zero), and the indicator has 
been calibrated such that the gaps between 
the numbers above the 0 limit and below the 0 limit are equal. 


Thereby it can be observed whether the water level of the reservoir is 
above or below 0 (the usual level). Here, by calibrating the indicator 
in opposite directions, a correct perception of the water level of the 
reservoir is obtained. 


Similarly, thermometers that are used to measure the 
temperature of the environment are calibrated in opposite w: HF 
directions from 0° C, to indicate temperatures that are = 
greater than 0° C and temperatures that are less than 0° C. «iB o 
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The thermometer in the figure has been calibrated with the values 10, 
20, 30, ... in one direction to indicate the temperatures that are greater 
than 0° C, and with the values —10, —20, —30, ... in the opposite direction 
to indicate the temperatures that are less than 0° C. 


Let us now consider the number line given below. 


=a =2 =] 0 1 2 3 4 


The positive whole numbers marked to the right of the position 
indicating zero on the number line are defined as positive integers and 
the negative whole numbers marked to the left of the position indicating 
zero are defined as negative whole numbers. 


{..., -3, -2, -1, 0, 1, 2, 3, ...} is the set consisting of all the integers. 


Any positive number can be marked on the above number line to the 
right of the position indicating and any negative number can be marked 
to the left of the position indicating 0, taking into consideration the 
magnitude of the number. 


All the numbers that are written with a positive or negative sign to 
indicate not only their magnitude but also one of two directions which 
are opposite to each other are defined as directed numbers. 


Accordingly, numbers such as +4, 4 3. +5.7,-10,-+-and - 32 
are directed numbers. + 4 is read as positive four and — ES is read as 
negative one third. 

Note 


e When a sign is not written in front of a number, it is considered as 
a positive number. 
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8.2 Adding directed numbers which are integers by using 
the number line 


Let us consider adding directed numbers which are positive integers by 
using the number line. 


e The sum of two positive integers 


Let us find the value of (+2) + (+1) using the number line. 


First, starting from 0, let us go two T ae : лы аа 


units towards the right along the -2 -1 0 41 42 43 +4 
number line. 


Next, from this point, let us go one 
unit towards the right along the  —2 —1 0 +1 42 +3 +4 
number line. 


The directed number denoted by p аа 


the position at which we finally ~? ^ ON 4248 x 


stop is the answer. 


Find the value of (+3) + (+2) using the number line. 


(+2) + (+1) = (+3) 


The final position is five units to the right of 0. 
oe DES) RC (2) = (99) 


Find each of the following sums using the number line. 


(i) (+2) #443) — (i) (+3) + (43) (iii) (+4) + (41) (iv) (+5) + (+3) 
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e The sum of two negative integers 


Let us consider adding directed numbers which are negative integers by 
using the number line. 


Let us find the value of (—2) + (—1) using the number line. 


First, starting from 0, let us go 
two units towards the left along д -3 ә 1 9 H 42 43 
the number line. 


Next, from this point, let us go ju RA | Жы a — 


one unit towards the left along —4 -3 -2 —1 0 + 42 +3 
the number line. 


The directed number denoted by 
the position at which we finally —4 —3w72 -L/0 +1 +2 +3 


stop is the answer. 
(-2) + (-) =(-3) 


Find the value of (—3) + (—2) using the number line. 


QR NE CU 


6 RECAP rU 


The final position is five units to the left of 0. 
pcc 3) 


Find the value using the number line. 


0) C4) (-1) (ii) (- 2) + 2) (iii) (— 2) + (73) 
(iv) (-1)+(3) () 7 3) + (7 3) (vi) (— 4) + 2) 
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e The sum of a positive integer and a negative integer 
Now let us consider adding a positive integer and a negative integer. 
Let us find the value of (+5) + (—2) using the number line. 


First, starting from 0, let us 
go five units towards the 


. | —1 0 4142 +3 +4 +5 +6 +7 
right along the number line. 


Next, from this point, let us 
go two units towards the left _; 9 4; +2 +з 44 45 46 47 
along the number line. 


The directed number denoted 
by the position at which we 
finally stop is the answer. 


(+5) + (—2) = (+3) 


Example 1 


Find the value of (—5) + (+2) using the number line. 


£3 +4 +7 


45 +6 


(=5) + (+2) = 653) 
Since the final position is three units to the left of 0, the number (—3) 
relevant to this position is the answer. 


Find the value using the number line. 


@) (+3) + 1) (ii) (74) + (+6) (ш) (C7) + (+2) 
(iv) (+2) + (—5) (v) (+1) + (71) (vi) (C3) + (+3) 
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8.3 Adding integers without using the number line 


e Finding the sum of two integers 


Let us consider the examples related to adding two positive integers 
that were studied in the previous section. 


Using the number line we obtained previously that, 
(+2) + (+1) = (+3) and 
(+3) + (+2) = (+5). 
(+2) + (+1) = (+3) (+3) + (+2) = (+5) 
2+1=3 3+2=5 


= When adding two positive integers, add the two numbers without 
considering the signs. 
= Place the positive sign in the final answer. 


Let us now reconsider the examples related to adding two negative 
integers that were studied in the previous section. 


Using the number line we obtained previously that 


(—2) + (—1) = (-3) and 
(—3) + (72) = C5. 
Let us consider (—2) + (—1) = (-3) 


= Without considering the signs of the two directed numbers, obtain 
their sum. 
24123 
= Then write the answer with the negative sign. Therefore the answer 
is —3. 


When adding two negative directed numbers, add the two numbers 
without considering the negative sign and then write the answer with 
the negative sign. 
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Example 1 


Simplify: 
(i) (+4) + (+6) (ii) (+11) + (+3) (um SEM) (iv) (—4) + (—1) 
V» (i) (+4) + (+6) = (+10) (ii) (+11) + (+3) = (+14) 
(ii) (—5) + =2=(=/) (iv) (-4) + (-1) =(-5) 
Simplify. 
(i) (+3) + (+8) (ii) —7) + (-3) (iii) (+12) + (+4) 
(iv) (—9) + (-16) (v) (—20) + (—13) (vi) (+17) + (413) 
(vii) (C11) + (—29) (viii) (42) + (+8) (ix) (—3) + (-10) 


e Finding the sum of a positive integer and a negative integer 


Using the number line we obtained previously that, 

(+5) + (—2) = (+3) and 

(5) + 2) = (93). 

We can find the sum of a positive integer and a negative integer as 

follows. 

Let us consider (—8) + (+5). 

= Without considering the signs of the two directed numbers, obtain 
their difference. 8 —5 = 3 

= From the two directed numbers (—8) and (+5), the number which is 
further away from 0 on the number line is (—8). Its sign is negative. 


= Therefore the answer is —3. 
S) a (аз = (—) 
When adding two directed numbers of opposite signs (positive and 


negative), obtain their difference without considering the signs, and 
write the answer with the sign of the directed number which is further 


away from 0 on the number line. 
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Example 2 


Simplify (+4) + (—10) 
10 — 4 =6 


Example 1 
p 


Simplify (+8) + (—3) 
8—3-—5 

From the two directed numbers 
(+4) and (-10), the number which 
is further away from 0 on the 
number line is (—10). Its sign is 
negative. 


From the two directed 
numbers (+8) and (—3), the 
number which is further 
away from 0 on the number 
line is (+8). Its sign is 


positive. (+4) + (-10) = (-6) 


СЕ) 


(1) Evaluate the following. 


(i) (+7) + (-2) (ii) (—10) + (+4) (iii) (—3) + (+6) 
(iv) (—5) + (49) (у) (-11) + (+4) (vi) (-4) +0 
(vii) (+9) + (—8) (viii) (+7) + (—15) (ix) (+5) + (—6) 

(x) (-7) + (45) (xi) (+8) + (—10) (xii) (-9) + (+4) 


8.4 Adding directed numbers 


We have so far considered the addition of directed numbers which are 
integers. Now let us consider the addition of any two directed numbers. 


The methods that were used above to add integers are used here too. 
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Example 1 
p 


Add the following directed numbers. 


() (+5) +65) 


Without considering the signs of 
the two directed numbers, obtain 
their sum. 


DOSE 
z+7=! 


Place the positive sign in the final 
answer. 


(її) (+ 7.2) + (+ 1.3) = (+ 8.5) 


Evaluate the following. 
А 3 1 

(i) (+ EZ Jp EZ 
(v) - 22€ C 79 
(vii) (+ 4) + (— 2.5) 

(x) (—2.6)+ (+ 6.5) + (—4.3) 


Miscellaneous Exercise 


(1) Fill in the blanks. 
(i) 48) +1) = (.....) 


(i) -D+eD 
(у) (— 8.1) + (— 1.3) 


(viii) (—5) + (— 3.7) 


(i) C 5) +(- 5) 

Without considering the signs 
of the two directed numbers, 
obtain their sum. 


242 =6 

fam) 
Place the negative sign in the 
final answer. 


Ae = 


(iv) (— 6.9) + (+ 2.5) = (— 4.4) 


(ii) &- 9 +e- 
(vi) (= 3.6) + (— 1.8) 
(ix) C 39 € C 32 


(xi) 459) + © 3,9) + (#14) 


(x) (+ 3.52) + (—2.51) =(.....) 
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(2) The ground floor of a building has been named Floor 0 and the 
floors above it have been named 1, 2, 3, ... respectively, while the 
floors below it have been named —1, —2, —3, ... respectively. 


(i) If a person in Floor 7 climbs up a further 5 floors, which floor 
will he be in? 


(ii) If a person in Floor -1 descends a further 2 floors, which floor 
will he be in? 


(iii) If a person in Floor 8 descends 3 floors, which floor will he be 
in? 


(iv) If a person in Floor 2 descends 4 floors, which floor will he be in? 


(3)The temperature at 6.00 a.m. in Moscow on a certain day was 
recorded as — 4.7? C, while the temperature at 4.00 p.m. on the 
same day was increased by 12? C. Find the temperature in Moscow 
at 4.00 p.m. 


All numbers that are written with a positive or negative sign to 
indicate not only their magnitude but also one of two directions 
which are opposite to each other are called directed numbers. 


When adding two directed numbers of the same sign, add the 


numbers without considering the sign, and then include the sign 
with the answer. 


When adding two directed numbers of opposite signs (positive and 
negative), obtain their difference without considering the signs, 
and write the answer with the sign of the directed number which is 
further away from 0 on the number line. 
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© Angles 


By studying this lesson you will be able to 


e identify the dynamic or static nature of an angle, 
name angles, 

measure and draw angles using the protractor, and 
classify angles based on their magnitude. 


9.1 Angles 
You learnt in grade 6 that an angle is created when two straight line 
segments meet each other. 


Below are a few types of angles we identified. 


IVY UC 


Right Straight Acute Obtuse Reflex 
angle angle angle angle angle 


Do the following review exercise to recall the facts you have learnt 
about angles. 


Review Exercise 


(1) Choose the figures that are angles and write down the corresponding 
letters. 


SINT A 
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(2) Identify the angles in the figure below and complete the table. 


Type of Angle 


(3) Draw an angle of each type on a square ruled paper. Write the type 
of angle next to the corresponding figure. 
Acute angle, Right angle, Obtuse angle, Straight angle, Reflex angle 


9.2 The dynamic or static nature of an angle 


Let us investigate more on angles. 


If we observe our surroundings, we can identify many angles. A few 
examples are given below. 


Mathematics 


Angle between the edges | Angle between two parts Angles between the 
of a cover of a book of the roof. adjacent spokes of a wheel 


A common property of the above angles is that their magnitude does 
not change. 

• If the magnitude of an angle does not change, then it is static in nature. 
• So the angles in the above figures are static in nature. 


„ Note that the magnitude of the angle between two spokes of a wheel 
does not change, even when the wheel is turning. 
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Let us now consider some situations that involve rotation. 


The angle between the hour |The angle The angle between the 
hand and the minute hand of between the top edge of a door and 
a clock changes in magnitude |two blades of a | a door frame changes 
with time. The figure shows this | pair of scissors | when the door is being 
angle at 4 p.m. and 4.15 p.m. — |changes when | opened or closed. 

it is used for 

cutting. 


In the examples given above, let us consider the arms of the angle 
involved. 


We see that there is a rotation of both arms or of one of them. Therefore, 
the magnitude of the angle changes. This is the dynamic nature of 
such an angle. 


Let us understand the dynamic nature of an angle further by doing the 
following activity. 


Step 1 - Takea fresh green ekel and bend it into two parts at the centre, 
taking care not to break it. 
Step 2 - Overlap the two parts of the еке! and place it on a table. 


Hold one part tightly on the table. 

Step3 - In your exercise book, draw several situations that are 
obtained by rotating the other part on the table. 
A few such situations that can be obtained are shown below. 
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e You can see that the magnitude of the angle between the two parts of 


the ekel changes. That is, this angle is dynamic in nature. 
e When both parts of the ekel are rotated too the magnitude of the angle 
between the two parts changes. 


A rotation which is in the same direction as the rotation of the arms of 
a clock is defined as a clockwise rotation. A rotation which is in the 
opposite direction to that of the rotation of the arms of a clock is defined 
as an anticlockwise rotation. 


(1) (i) Write down 3 instances where you can observe angles which are 
dynamic in nature in your surrounding environment. 
(ii) Write down 3 instances where you can observe angles which 
are Static in nature in your surrounding environment. 
(2) (i) Give an example of an angle which is static in nature where the 
positions of the arms of the angle are fixed. 
(ii) Give an example of an angle which is static in nature where 
there is a change in the positions of the arms of the angle. 


(iii) Give an example of an angle which is dynamic in nature where 
there is a change in the position of only one arm of the angle. 


(iv) Give an example of an angle which is dynamic in nature where 
there is a change in the positions of both arms of the angle. 
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9.3 Naming Angles 


Let us now consider how angles are named. 


„ In Figure I, two angles have been created by 
the straight line segments AB and BC meeting. 
e The straight line segments АВ and BC are 
defined as the “arms of the angle”. The point 
B where AB and BC meet is defined as the Figure] `C 
“vertex of the angle”. 
» The magnitude of the angle which is indicated in red is less than that 
of a straight angle; that is, less than the magnitude of two right angles. 
» The magnitude of the angle indicated in blue is greater than that of a 
straight angle. 
e The angle indicated in red is named as angle ABC and is written as , 


ABCor CBA 


„ Here we write the letter which indicates the vertex in the middle and 
the other two letters beside it. 


„ The angle indicated in blue is named as the reflex angle ABC and is 
written as reflex angle АВС or reflex angle CBA. 


„ In some books angle ABC is written as АВС. 


Draw the angles with the straight line segments PQ and PR as their 
arms. Name the two angles. Q 
У Since P is common to both arms, Р 

isthe vertex ofthe angles. Therefore 

the angle indicated in red is Q 

and the angle indicated in blue is 

the reflex angle QPR. R 
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Write down the vertex and the arms of DEF А 


t. Since the letter in the middle of DEF is E, the vertex of the angle 
is E and the arms of the angle are ED and EF. 


(1) Write down the arms and the vertex of each of the angles given 


below. 
(iii) A (iv) R 


(i) T U (ii) 1, 
Мо » 
S M N B 


(2) Copy each of the angles given below and name them using letters of 
the English alphabet. 


© ii п iv 


(3) Draw and name an angle of your choice on a square ruled paper. 
(4) Draw an obtuse angle with arms XY and YZon a square ruled paper. 
(5) Draw an angle and name it DEF. Name its arms and its vertex. 
(6) Draw a reflex angle and name it. 
(7) Draw a right angle on a square ruled paper and name it. X 
(8) Prabath has written the angle in the figure as XYZ. 

Sumudu has written it as ZX. Kasun says that both Y 

Prabath and Sumudu are correct. Do you agree with 

Kasun? Explain your answer. 
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9.4 Measuring angles 


There are standard units and instruments to measure distance, mass, 
time and the volume of a liquid. You learnt about these in grade 6. 


Now let us learn about a standard unit and an instrument used to measure 
angles. 


The standard unit used to measure angles is degrees. One degree is 
written as 1°. 


The angle that is formed when a straight line segment completes 
one full circle by rotating about a point is 360°. e5 


The instrument used to measure angles is made of one half of a full 
circle. It is called a “protractor”. The figure of a protractor is shown 
below. It is numbered from 0? to 180? clockwise and anticlockwise. The 
line indicated by 0 - 0 is called the *base line". 


There are two scales indicated in the protractor. They are the inner scale 
and the outer scale. 


Outer scale p WM 
| Inner scale 


Base line Origin 


The long line segments on the outer scale are marked as 0, 10, 20, 
..., 180. The gap between every pair of long line segments is again 
divided into 10 similar parts using short line segments. As indicated in 
the figure, the magnitude of the angle between two long line segments 


is 10°. 
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Let us now see how we can use the protractor to measure the angle 
A 
AOB in the figure. 


B 


Place the protractor on the figure such that the origin and the base line 
coincide with the vertex O and the arm OA respectively. 


Then the arm OB coincides with the line indicated by 50° in the inner 
scale (Note that OA coincides with 0° on this scale). Therefore the 
magnitude of the angle AOB is 50°, and we write AOB= 50°. 


By observing this figure, we see that an angle of 1° is a small angle 
which is difficult to draw. 


A 
In your exercise book, draw an 
angle similar to the one in Figure 
I using a ruler. 


FigureI 


B С 


Measure the magnitude of the angle drawn, and write it inside 
the space margined by AB, BC and the red arc. 


Draw an angle similar to the Figure IT 
one in Figure II below, measure 
the magnitude of the angle and 
write it down as done in step 2. 
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P Q 


(1) Write down the magnitude of each angle using the given figure. 


(i) XYZ (ii) ZYA (iii) хс (iv) BYZ 
(v) XYB (vi) CYZ (vii) XÎA (viii) ZYD 


(2) Draw each of the angles below on a square ruled paper. Measure and 
write the magnitude of each angle. 


pe I 2i ынын ш 
P| AT TE TT hee LLL IL LLLLI 
Pt | NL IL IL LN TE tT tT TA ШШ 
LL TN A Ly ш 
NNNIEENESE ЖЕШ (ИШИН 
pt} ttt ty] тш tT 
ELI m tee: 


Ра 
а 
phi У М ВЕ KY 
-AHN 


mE WM 


E 
Se LL LL rip m 
Sates = ERA EET ERE DE UR IT 


N 


m 
AL 
LL. 
LE 
M 
ша 
м | 


N 
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(3) Draw the following figures in your exercise book. Measure and write 
down the magnitude of each of the angles indicated by the English 
letters. 


(i) | (ii) 
A А, 
(ii) (iv) m 
m 


9.5 Drawing angles with given magnitude 


Let us now draw angles when their magnitude is given. 


Performing the steps given below, draw the angle PÓR = 35° 


Step 1 - Using the ruler, draw a straight line segment and name it 


РО. 


Р Q 


Step 2 - Since the vertex of the angle is Q, place the protractor so 
that its origin and the base line coincide with Q and PQ 
respectively. 
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Step З - Now find 35° in the outer scale. Place a dot mark on the 
paper at 35°. 


Step 4 - Remove the protractor. 
Name the dot marked in step 
3 as R. Now draw a straight 
line from Q to R. Write the 
magnitude of the angle PQR 
as 35°. 


As above, draw the following: 
(i) xfz = 90° (ii) км = 128° 


К 
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(1) Draw the following angles. 

(i) ABC- 48° (ii) POR = 90? (iii) KCM = 130° (iv) XYZ = 28° 
(2) (i) Draw a straight line segment and name it PQ. 

(ii) Draw the arm PR such that ОРА = 82°. 

(iii) Draw the arm QS such that POS= 43°, 


(3) (i) Draw any triangle you like and name it ABC. 


(ii) Measure ABC, BCA and CAB and write their magnitudes 
separately. 

(iii) Obtain the value of ABC + BCA + CAB using the 
measured values. 


(4) (i) Draw two straight line segments KL and XY so that they meet 
each other at Y. 
(ii) Measure and write down the magnitudes of KYX and XYL 
(iii) Obtain KYX + XYL. 


X 


Ү L 
©) (i) As given in the figure, draw two 
straight line segments AB and CD 
so that they intersect each other. 
(ii) Measure and | write the magnitudes 
of APC, CPB, BPD and DPA 
separately. 
(iii) Write the relationship between APC and BPD. 
(iv) Write the relationship between APD and CPB. 
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(6) Dasun says that the angle in Figure (II) is larger than the angle in 
Figure (I). Do you agree? Explain your answer. 


p 
M 


М Figure І E Q Figure II n 


9.6 Classification of angles 


We learnt in grade 6 to classify angles using a right angle. Magnitude 
of a right angle is 90°. We can classify angles by comparing them with 
90°. 

Right Angles Acute Angles 

Any angle of magnitude 90° is Апу angle of magnitude less than 


90° is called an “acute angle”. 


lled a "right angle". KCM i 
called a right angie da PQR is an acute angle. 


right angle. 
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Obtuse Angles Straight Angles 
Any angle of magnitude greater Апу angle of magnitude 180° is 


than 90? but less than 180° (that called a “straight angle". is 
is an angle between 90?and 180^)  astraight angle. 
is called an “obtuse angle". ABC PETIT 


is an obtuse angle. 
Pe 


| | | йы 
Pere 
Reflex Angles 


Any angle of magnitude between 180°and 
360° is called a “ reflex angle". EFG isa 
reflex angle. 


ашаа 
ЕГ ЕЕ] 
EBENEN 
к ЕЕ 


er ШШШ 
= 


жнее 
ELEDTS 
ELITS 
ENESE 
sas em 
Шаш 
TETEE 
KB 
LETT 
EL EET 


9.7 Measuring and Drawing Reflex angles 


The figure shows the reflex angle д 

ABC.This angle cannot be measured B 
directly using a protractor. So let us see 
how we can measure this reflex angle. 


Method I :- 


Let us use the ruler to extend -—————<--У--------- 
AB and obtain the straight A 
angle ABD. 

That is, ABD = 180°. 
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let us measure DBC using the protractor. We will then obtain 
DBC = 34°. 


Since the reflex angle ABC =АВр + ОВС 
the reflex angle АВС = 180°+ 34° = 214°. 


Method П :- 


Measure the obtuse angle ABC. A T 


It is equal to146?. И 
Since the reflex angle ABC + the obtuse 
angle ABC= 360° С 


The reflex angle ABC = 360° 146° 
= 214° 


Let us now see how to draw reflex angles. 


Draw the reflex angle POR = 240° according to the following steps. 


Step 1 - Draw the straight line segment PQ. 


i| чу 


Step2 - Calculate the magnitude of the obtuse angle POR. 
PQR = 360° — 240° = 120° 


Step 3 - Draw the angle POR = 120°. Now mark the reflex angle 
240°. 
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Method II :- 


Step 4 - Ву drawing an angle of 60° ( That is, 240° — 180°) on the straight 


angle appropriately, we can obtain the reflex angle 240°. 


(1) Copy the two groups (a) and (b) in your exercise book. Join each 
angle and its type with a straight line. 


Group (a) (Magnitude of the angle) Group (b) (Type of angle) 


18° Straight angle 
135° Right angle 
180° Acute angle 
255° Obtuse angle 
90° Reflex angle 


(2) Using the information in the figure, write down the type of each of 
the angles given below. 


(i) PXQ (ii) BCR (iii) SCR (iv) TYU (v) BAY 
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(3) Choose and write down the most appropriate magnitude for each of 
the angles below, from the values given in brackets. 


(i) (ii) (iii) (iv) 


LAP SP 


(25°, 65°, 10°) (1°, 80°, 15°) (50°, 90°, 180°) (360°, 120°, 180°) (185°, 240°, 350°) 


(4) Draw the following reflex angles using the protractor. 
(i) АВС = 300° (ii) POR = 195° i) MNO = 200° 
AN 
(iv) KLM = 243 (у) XZ = 310° 


The standard unit used to measure angles is degrees. One degree is 
written as 1°. 
Any angle of magnitude less than 90° is called an “acute angle”. 


Any angle of magnitude 90° is called a “right angle”. 

Any angle of magnitude greater than 90° but less than 180° (that is an 
angle between 90° and 180°) is called an “obtuse angle”. 

Any angle of magnitude 180° is called a “straight angle”. 

Any angle of magnitude between 180° and 360° is called a “reflex angle”. 
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Revision Exercise - I 


(1) (a) Simplify the following. 


О Gi) 18 — 12 +6 Gii) 9 +6 —8 
ПЕТЕ v)7x3+5 (у 241323 
(vii) 15 +18 =3 (viii) 16 +5 x3 (ix) 15 =9 43 


(b) Hasintha says “when we simplify 91 — 35 + 7, we get 8 as the answer”. 
Explain why Hasintha’s answer is incorrect. 


(2) (i) What is a bilaterally symmetric plane figure? 
(ii) Write the number of axes of symmetry in each of the symmetric figures 
given below. 


| (a) (b) (c) (d) 


(iii) Draw the following symmetric figures in your square ruled exercise book. 
Draw their axes of symmetry and name them. 

(a) A rectilinear plane figure with only one axis of symmetry 

(b) A rectilinear plane figure with only two axes of symmetry 

(c) A rectilinear plane figure with more than two axes of symmetry 

: 5 cm 3cm 

2и If the plane figure is cut along the dotted line, then it will 
be divided into two parts which coincide with each other. 


Is the figure bilaterally symmetric about this line? Explain 
your answer giving reasons. 


3cm 5cm 


(v) Copy each of the following figures onto a square ruled paper and complete 
each figure such that the two dotted lines become axes of symmetry of the 
completed figure. 
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(3) (0 Set Ais given below by listing its elements. 
A= {2, 3,5, 7} 
Write A using a common property of its elements. 
(ii) Re-write P = {factors of 12} by listing its elements. 
(iii) Let A= {multiples of 3 that lie between 8 and 20} 
(a) Write A by listing its elements. 
(b) Represent A in a Venn diagram. 


(iv) Write the set represented by the Venn diagram, 


(a) using a common property of its elements, 
(b) by listing its elements. 


(4) © Write the factors of 44. 
(ii) Write the prime factors of 44. 
(iii) Write 56 as a product of its prime factors. 
(iv) Find the highest common factor of 18, 30, 42. 
(v) Find the least common multiple of 18, 30, 42. 


(5 (i) What is the digital root of 522? 

(ii) Using the digital root, explain why 522 is divisible by 3. 

(iii) Using the digital root explain why 522 is divisible by 9. 

(iv) How do we find out without dividing a number whether it is divisible by 4 
or not? 

(v) are four numbers written on four cards. How many numbers 
which are divisible by 4 can be made using all these cards? Write down all 
such numbers. 

(vi) If the number 53 [_] which has 3 digits is divisible by 9, then what is the 
digit in the units place? 

(vii) If the number 53 Ц which has З digits is divisible by 6, then what is the 
digit in the units place? 


(6) (a) (i) Find the value of 67. 
(ii) Write all the factors of the number corresponding to the value found in (i). 
(iii) There are only two prime factors among the factors written in (ii). Write 
down three more numbers where each of them has only two prime 
factors. 
(iv) Write each of the three numbers as a power of a prime number. 


(b) @ Expand а К. 
(ii) Evaluate X€ y? when x- 5 апау = 4. 
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(7) Write whether the following statements are true or false. 
(i) Any multiple of 2 has only one prime factor. 
(ii) Any number which can be written as a power of 2, has 2 as its only prime 
factor. 
(iii) Any multiple of 3 has only one prime factor. 
(iv) Any number which can be written as a power of 3, has only one prime 
factor. 
(v) Any number which can be written as a power of 5, has 5 as its only prime 
factor. 
(vi) The highest common factor of any two positive integers is less than or equal 
to their least common multiple. 
(vii) The highest common factor of any two distinct prime numbers is 1. 
(viii) The highest common factor of 12 and 13 is 1. 


(8 © Explain, giving reasons whether AD 1892 is a leap year or not. 
(ii) Explain, giving reasons whether AD 2100 is a leap year or not. 
(iii) To which decade does the year AD 2100 belong to? 


(9) (a)Add the following. 
(i) years months days (ii) years months days 


3 6 19 16 9 21 
+2 8 20 an 3 9 


(b) Subtract the following. 


(i) years months days (ii) years months days 
6 8 12 5 7 19 
= 5 20 – 2 9 25 


(10) The fifth birthday of a child fell on 2002 - 08- 26. His mass was 20 kg and 700 g 
on that day. 
(i) When was his birthday? 
(ii) On his eighth birthday his mass was 30kg and 600g. What is the increase 
in his mass during the three years? 
(iii) What was his age on 2012 - 03 - 25? 
(iv) Ор 2012 -03 - 25, the mass of the child was 12kg and 800g more than his 
mass on his fifth birthday. Find the mass of the child on 2012 - 03 - 25. 
(11) (a) Using the number line, determine each of the following sums. 


(i) C6) + C4) (ii) (75) + (95) (ii) (+8) + (-9) 
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(b) Simplify 


(i) (+4) + (-10) (19). (S) oe а) (iii) (-8) + (—5) 
(iv) cll) (v) c4)«c3) (vi) (-1.76) + (40.36) 
(12) (a) 
B С 


F Complete the table given below by considering a 
person whose journey starts at A and ends at F. 


Name the vertex Name the type of 
Name the angle and the arms angle between the 
Two roads travelled | between the two of the angle two roads when 
roads between the two | classified according 
roads to its magnitude 


Ato C through B 
B to D through C 
C to E through D 
D to F through E 


(b) Measure the magnitude of each angle given below using a protractor and 
write it down. 


(ii) (iii) 
(c) Draw the following angles using the protractor and the ruler. 
(i) АВС = 65° (ii) POR = 130° (її) MNR = 145° 
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(13) (i) Two parallel lines are shown below. How far apart are they? 


weer 
a 


(ii) (a) Draw a straight line segment and name it XY. 
(b) Mark a point A which is a distance of 4.8 cm from XY. 
(c) Draw a straight line segment through the point A parallel to XY. 


(iii) (a) Draw the parallelogram ABCD. 
D С 


А B 
Draw parallel lines to diagonal AC throught B and D. 


(14) (i) Nimal’s birthday is 2002 -11 -25. Find Nimal’s age in years, months and 
days on 2016 - 08 - 20. 


(ii) Write the time that has elapsed between 12:35 of 2015 - 01 - 01 and 19:20 of 
2015 - 02 - 05 in days, hours and minutes. 
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| Fractions 
(Part I) 


By studying this lesson you will be able to 


e identify mixed numbers and improper fractions, and 
e convert a mixed number into an improper fraction and an improper 
fraction into a mixed number. 


10.1 Fractions 


Let us take the area bounded by the figure given below as one unit. 


This unit has been divided into five equal parts, of which two have been 
coloured. As we have learnt previously, the amount coloured is T 


Similarly, if we take the four buttons shown below as one unit, we 
known that an amount of 3 buttons is A of the amount of buttons there 
are. 


Of the 25 children in a class, 13 are girls. When the number of girls in 
the class is written as a fraction of the total number of children in the 


class we obtain E Here the total number of children in the class, that 


is 25, has been taken as one unit. 


When a fraction is written numerically in this manner, the number 
below the line is called the denominator and the number above the 
line is called the numerator. 


34— Numerator 
4 «— Denominator 
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Numbers such as А : and = which are smaller than опе but larger than 


zero are called proper fractions. In a proper fraction, the numerator is 


always smaller than the denominator. 


i i - a 1 . 
Proper fractions such аз 5, запа 4 » with the numerator equal to 1, 


are defined as unit fractions. 


Any fraction can be written in terms of its corresponding unit fraction. 


For example, 


2 is two 1 S. 
3 3 


SE 1 
— is five —s. 
17 five 1-5 


Next let us recall what we have learnt about equivalent fractions. 


Let us consider these three figures. The 
amounts that have been coloured in these 
figures are equal. That is, the fractions R 


"4 
and 5 that are represented by these figures 


ош BIN Nir 


| | | | | are equal to each other. 
That is, = 


RN 
Dw 


We learnt in grade 6 that such fractions, which have denominators 
which are different to each other and numerators too which are different 
to each other, but which represent the same number are defined as 
equivalent fractions. 


A fraction equivalent to a given fraction can be obtained by multiplying 
both the numerator and the denominator of the given fraction by a whole 
number (other than 0). Two such examples are given below. 


1 _ 1x2 _ 2 
2 2х2 4 
1. 1x3 _ 3 
2 2х3 6 
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A fraction equivalent to a given fraction can also be obtained by 
dividing both the numerator and the denominator of the given fraction 
by a whole number (other than 0) which divides the numerator and the 
denominator without remainder. 


Let us find a о и to 3 57. Let us divide the numerator and 
the denominator of 5 aa = by 3 which divides 18 and 24 without remainder. 


18 18-3 6 
24 2473 8 


Do the following review exercise to recall the facts you have learnt 
about fractions. 


Review Exercise 


(1) Select the unit fractions from the following proper fractions and 
write them down. 
2, 1, 4 1, 1 
37 1593 100 

(2) Fill in the blanks by selecting the suitable value from within the 
brackets. 


() 2 ds. E s (1,2,3) 


"SES 1 11 
li) = 15 М0 ... Ss (==, ==, 
(ii) 7 E ) 


(iii) Five c sis equal to .... (се 


= 


(iv) 77 is equivalent to =. (2,4,8) 


(3) Write down two Non fractions for each of the following 
fractions. 


02 a 2 (ш > (v) 35 
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(4) For each of the following fractions, write down the equivalent 
fraction with the smallest denominator. 


18. 16. 10 

30 24 35 
(5) Write down the fractions D T 5, E in ascending order. 
(6) Write down the fractions oe I n in descending order. 


(7) If Sithmi obtained 21 marks out of a total of 25 marks for a test, 
express her marks as a fraction of the total marks. 


(8) A vendor bought a stock of 50 mangoes of which 8 were spoilt. 
(i) Express the number of spoilt fruits as a fraction of the total 
number of fruits. 
(ii) Express the number of good fruits as a fraction of the total 
number of fruits. 


10.2 Mixed numbers and improper fractions 


1 


A whole cake and exactly half of an identical cake are shown in the figure. 
When the whole cake is taken as a unit, it is expressed as 1 and the other 
part which is exactly half of such a cake, is expressed as > Therefore, 
the total amount of cake in the figure is 1+ l times the whole cake. 


This is written as us , and read as one and a half. 


When a number which is the sum of a whole number and a proper 
fraction is written in this manner, it is defined as a mixed number. The 
whole number in the mixed number is called the whole number part 
and the proper fraction in it is called the fractional part. 
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11, 17, 22 and 3l are examples of mixed numbers. The whole 


number part of the mixed number 22. is 2, апа its fractional part is ES 


Let us write the mixed numbers represented in the following figures in 


the above manner. 


2 2 

ES EE 

1 2 ? 
3 

ZN 1. «1 

я а 


1 і 
4 
ee mM 
1+1+ = = 3 252 
1 1 2 8 EC 28 


Now let us consider опе way of dividing three guavas of the same size 
equally between two children. 


es © e. 


l 
2 


N [н 


Here, each child receives one whole fruit and half of another fruit. 


That is, the total amount that each child receives = 1+ > fruits. This is 
written as il. 


Next, let us consider another way of dividing these three guavas equally 
between the two children. 
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1 


1,1 1 1 
— — б — — 
3 halves J ы: ts 3 halves 3 +s *3 a 


2 (Divide each fruit into 


two equal parts ) 


Accordingly, each child gets 3 halves, which is an amount of 3 guavas. 


In both the above cases, each child receives the same amount of guava. 
Therefore, i- 15 . 


The numerator of is greater than the denominator. 


If the numerator of a fraction is greater or equal to the denominator, it 
is defined as an improper fraction. 


We observed above that when three guavas are divided equally between 


two children, each child receives an amount of à guavas. Therefore, 
i represents the same value that is obtained when З + 2. That is, any 
proper fraction or improper fraction represents the number that is 


obtained when its numerator is divided by its denominator. 
Example: 225.5 11211253 
5 3 


2, 3, 2 апа 5 more examples of improper fractions. 
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3 


When the whole numbers 1, 2, 3 are expressed as 5, = and Е 
respectively, they too are considered as improper fractions. 


Note that fractions with the numerator and denominator equal to each 
other are also considered as improper fractions. 


10.3 Representing a mixed number as an improper fraction 


Let us find the shaded region in the figure using two methods. 


First method mE 122 242 
1 1 3 3 
1 2 
3 
Second method боо] Гоо] The shaded region is 
Н Н Н Н 1 
d de ow m o рг 
3 3 3 3 3 
1 is equal to three 1 s Five L 5 = i,1,1,1,1.5 
3 3 3 3 3 
2 5 


According to the above discussion, 1 p cse 


That is, the mixed number 15 can also be expressed as the improper 


fraction 2 . 


Let us consider the mixed number 15 : 
Let us write the mixed number 15 as an improper fraction. 


3 3 
al (ee See 
E 5 


Е 2 
5 


сл | co aju 
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Express 2 " as an improper fraction. | Express 3 Jas an improper fraction. 


2E 3 jee ey ay) о. 
A a wu 
а 4 3 2 2 2 1 
quen bos De 
_ 4+4+3 D22424 
4 lo. EE 
= it 7 
4 ni 


Let us now consider an easy method of expressing a mixed number as 
an improper fraction. Let us consider the mixed number ds 


1+3. = 5,3 
5 5 5 
_ +З 
5 
(1x5)+3 _ 8 
5 5 


= Multiply the whole number part in the mixed number, by the 
denominator of the fractional part and add this to the numerator of 
the fractional part. 

= The value that is obtained is the value of the numerator of the 
improper fraction which is equal to the given mixed number. 


= The denominator of the improper fraction is the same as the 
denominator of the fractional part of the mixed number. 
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Let us consider the following examples. 


ja a 0*4) T3 s 8*3 1 
4 4 4 4 
udi. a) SET _ 6+1_7 
2 2 2 2 
: ; 3 59 
This process can be done mentally in one step; з EE 


10.4 Expressing an improper fraction as a mixed number 


Let us express 2. as a mixed number. 


И ар ШШШ BE | 


Method I Method II 


w 
11 | 
w |w 
5t w 
WIN 
w 
O3 
WTO tA 


E cum The quotient of 5+3 is 1 and the remainder is 2. 
3 3 


Let us write the above quotient as the whole 
number part of the solution. The remainder 
is the numerator of the fractional part. The 
denominator is the same as that of the improper 


fraction. 
mo CR 
“з üt = 
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Empe 


17 г 
Express 15 as a mixed number. 


Method I Method II 
o 087 TEN ERE: 
5 a ie Wal 
10 7 1 
7h o = d 10117 
A 10 
10 7 


Example 2 


Express + as a mixed number. 


Method I Method II 
О Аааа ї7 = 1и -=Д = Wa 
4 4 4 4 
4 
qc dc = 41 
= ЕБ ар 
де д. Б т 4 1] 
1 16 
Slee a 1 
Лу 1 
22 = Д = 
4 4 


Exercise 10.1 


(1) Of the fractions given below, choose and write down the improper 


fractions. 
@ 49 3019.3 
6° 50° 30° 3° 4 
(2) Express each of the following mixed numbers as an improper 
fraction. 
(i) 12 (i) 25 (ii) 3 (iv) 73 
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(3) Express each of the following improper fractions as a mixed number. 
4 14 EM les: 2 26 .. 94 
(i) Са (ii) = (iii) 3 (iv) СЕ 

(4) Write down as a mixed number and as an improper fraction, the 


amount of guava that each child receives when 23 equal sized guavas 
are divided equally among 5 children. 


10.5 Comparison of fractions 


e Comparison of fractions having the same numerator 


You have learnt that when two fractions with equal numerators are 
considered, the fraction with the smaller denominator is greater than 
the other fraction. 


N| e 


, 4. 4 . 4 
Accordingly, 5 is greater than = . That is, = > 


Further, when 2, 2, à are arranged in ascending order we obtain 
D. 5 5 ; 5 5 5 
EE = еса 
gg That is, 9 p vs 


e Comparison of fractions having the same denominator 


You have also learnt that when two fractions with equal denominators 
are considered, the fraction with the larger numerator is greater than the 


other fraction. 


А ; 2 : 
Accordingly, z is greater than LE That is, 2 < E 


Further, when 4 | = е Р are arranged in ascending order we obtain 
2 9 15 


11° 11° 11° 
T 9 15 
That is, a n oo 
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e Further comparison of fractions 


Now let us consider how the greater fraction is identified when 
two fractions with unequal numerators and unequal denominators 
are compared by writing equivalent fractions having a common 
denominator. 


Let us compare the fractions - and = н 


Let us find ће fraction with EK 6 that is equivalent юз 

To do this, let us multiply the numerator and denominator of > 5 By 2 
5 T gx 9 0 

mu ox we 


шы, 

6 6 

Ѕіпсе10 = > we obtain ?. > 7. 
6 3 3 6 


Therefore, of the two fractions Запі x the larger fraction is = 


5 


7 
Let us compare the fraction I and rx 


Neither denominator of the fractions КА апа = can be written as 
a multiple of the other. In such situations, the fractions have to be 
converted into equivalent fractions that have a denominator which is a 
multiple of the denominators of both fractions. It is convenient to take 


the least common multiple (LCM) of 12 and 8 in this situation. 


2112, 8 
2| 6, 4 


Bs 2 


The 1 Ac 
mmon i 
e least co (e ]-2 x2x3x2 12х2 24 
multiple of 12 and 18 5x3 15 
= 8x3 24 
15 . 14 Therefore 5 . 7. 
24 24 8 12 
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Compare the fractions - and T 
There is no number other than 1 which divides both 12 and 5 without 
remainder. 


Therefore, the least common multiple т ы 

12 12x5 60 

ООО =12 x5 = C0), 9 9x12 108 

А 108 _ 85 ; 9 T7 5.0775 19 9 60 
Since 60 > 60 We obtain, = > 1: 


A proper fraction is always smaller than an improper fraction with the 
same denominator. 


10.6 Comparison of mixed numbers 


e Mixed numbers with unequal whole number parts 


Let us find the larger number from the mixed numbers 1 and 3. 

* First, let us examine the whole number parts of the two mixed 
numbers. 

* |fthe whole number parts are unequal, then the mixed number with 
the greater whole number part is the larger mixed number. 


Accordingly, when the whole number parts of 11 and 32. are 
considered, they are 1 and 3 respectively. Since 3 > 1, the larger mixed 
number is з2. 


211 
35 2 
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e Mixed numbers with equal whole number parts 


Select the larger number from 32 and 3l. 
Method I 
= The whole number parts of the above two numbers are equal. 


= Therefore, let us compare the fractional parts of these mixed 
numbers. 


Accordingly, let us compare the fractional parts 2 апа E of the mixed 


numbers 3 2- and 35. 


5 
2. 2x2... 4 
5 5x2 10 
i 4x5. 5 
2 2x5 10 
А 5 . 1 2 
Since 77 > тй? we obtain 7 > в. 


Therefore, 3 > >3 = 


Method II 
= Express the mixed numbers as improper fractions. 


= The larger mixed number can be selected by considering which 
equivalent improper fraction is larger. 


eae 
5 5 
ga 
T 
їў 


Now let us write = and 2 as fractions with equal denominators. 
17 _17х2 _34 

B 5х2 1 
7 7x5 _ 39 
2 2x5 10 

Since > з we obtain 2 > 


That is, 3l > 34, 
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Exercise 10.2 


(1) For each of the following parts, select and write down the larger/ 
largest fraction from the given fractions. 


a1 1 «13 15 суо 8 12 eat 11-11 

jj. c i) =, = Hip. e. iv) uu == 

0 3 5 E 7 Gd т 11 11 005 7. 9 
7 4 uc iD wid 2 «15 7 

у) —,— vi), — уш) =. „= viii) =, 

(0 же бйр, 603,2 бш) 15,7 


(2) For each of the following parts, select and write down the larger 
number from the given pair of mixed numbers. 


031,73 Wee 4s 53,57 Ov) 24,24 
vet, 62 (vi) 12, 12 (vii) 75, 7 (viii) 62, 6i 
(3) Fill i the [йв with suitable Эли from <, > and 3 , 
Q7... 2 (i) T. Е (iii) = 3 (v) f 
(v) 2L - 52 (vi) 72 on T (vii) 21 " 245 
(viii) 42 -— 45 (ix) 73 - 74 


(4) A person divides a 10 acre land he owns into three equal portions 
and gives each of his sons a portion. He also divides a 15 acre land 
he owns into four equal portions and gives each of his daughters 
a portion. Find out whether the portion a son receives is larger or 
smaller than the portion a daughter receives. . 


(5) The depth of the drain cut by three labourers A, B and C during a day 
are 1 1m, 2 im and 2 m respectively. Which labourer has cut the 


drain with the least depth? Explain your answer. 


Fractions with the numerator greater or equal to the denominator are 
defined as improper fractions. 


Numbers which consist of a whole number part and a fractional part 
are defined as mixed numbers. 

Mixed numbers can be compared by first converting them into 
equivalent improper fractions. 


For free distribution 127 


Fractions 
(Part II) 


By studying this lesson you will be able to 
e add and subtract fractions. 


10.7 Addition of fractions 


e Addition of fractions having the same denominator 


In Grade 6 you learnt to add proper fractions with equal denominators 
as well as proper fractions with unequal denominators. 


Let us consider the addition of fractions with equal denominators. 


2,9 _2+9 U 
8 8 в 8 


When fractions with equal denominators are added, the denominator 
of the answer is the same as the denominators of the fractions that are 
added. The numerator of the answer is the sum of the numerators of 
the fractions that are added. 


The above answer 8 can also be expressed as a mixed number. Then 


the answer is 13. 


e Addition of fractions with unequal denominators 


When fractions with unequal denominators are being added, the given 
fractions need to be first converted into equivalent fractions with equal 
denominators, and then added. 


Here, it is convenient to convert the given fractions into equivalent 
fractions that have the least common multiple of the denominators of 
the given fractions as the denominator. 


. 7 7 
ы m 
Find the value of 10 15° 
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The relationship between the denominators of & and А cannot be 


identified easily. 
In such situations, where the denominators are not related, the given 
fractions need to be converted into equivalent fractions which have 
as their denominators a common multiple of the denominators of the 
given fractions. 


Here is it convenient to select the least common multiple of 10 and 15. 


2, 3 10 10x3 30 


The least common multiple 
=5 X2 X3 


of 10 and 15 7 _ 7x2 _ 14 
CE _ 21, 14 _ 35 _ 7 _ 1 
10 15 30 30 30 6 


Find the value of 3. ar 
B н Е 28 


2 


Find the value of i ai 5' 


Here it is convenient to take the least common 


= + 
2 8 2х4 ° multiple of 4 and 5 as the denominator 
= = a + each of the equivalent fractions. The least 
Н common multiple of 4 and 5 is 20. 
= ы. Окы 
К. 4 4x5 20 
5 
na 22 04 __ © 
Tm pA m s 
20555 W W 
= 
20 
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Find the value of -= F 


Example 4 
ЭЖ Ж. 


Find the value of TE 
The least common multiple | The least common multiple of 
of 12 and 8 is 24. 3, 8 and 4 is 24. 


17 9 34 27 
ar = арР 


2) 


= 27 91 
24 = 
-213 19 
24 = Зра 


e When adding fractions, some of the steps given in the above examples 
can be done mentally and the answer can be obtained in a few steps. 


e When fractions are simplified, ifthe answer obtained is a proper fraction, 
it should be given in its simplest form, and if it is an improper fraction, 
it should be written as a mixed number. 


Exercise 10.3 


(1) Evaluate the following. 


27 5 aigi edm da i ый 

(i) 9 + 9 + 9 (ii) m Tu: (iii) a D U + = 
B d 9 — Q1. 2 B. d 

(v) 5 tatis а (vi) +з 


e Addition of mixed numbers 


: ; 1 
Let us consider how the two mixed numbers 12 and 1# аге added 


5 
together. This is written as 1 = + 12 
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Method I is more suitable. 


: CN 
Find the value of 27. + 7. | Find the value of E + 22 
B 2 3 2 1 5 1 5 
22 а = сы ар == = ES == =p = 
7 7 7 7 1з t25 = (1+ 2) «(5 a 
= лу б deed Б 
7 = BA Ap 
= 2 = 4 5 
3 = E 
Я А eis A 
9 9 3 
= 3) чь = Е — 
12 3 12 л 
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1 


А 2 
Find the value o Find the value of 2 2 + 4 qu 
ВЕ 2 + A 1 2 1 
2245 =2 (3 4 р т 5 
© ш EE Е аю 
= р: E 2) = 6+ | 15 E. 


1 
N 
WELT 
co 
— 
|+ 
ics) 
ЕЕЕ 


3 +10 
6 + ern ) 


= ru = 6+ 
127 15 
Find the value of 12+ 22+ 2. 
2 +23 +2.=01+2)+ (2 + 5+8) 
Eb) Ba SH 
Dall 
=3+ 
=3+2{у 
=s} 
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Exercise 10.4 


(1) Evaluate the following. 


І 2 3 " 4 3 E 2 4 
s dec 225 re «De exu 
(i) - + 7 (ii) 10 +3 i0 (iii) 9 2 9 9 
7 1 5 "i 1 iu d 1 
2— + 3> — + 2— = 4+ 2> 
(v) 23 3% (0 15 *? 3 pus 5 Т 10 
de. жул. 2 PERE 2 : 2 d 
2— + < 52 435 22 412 
(vii) 4 + 3 (viii) 3 ded 5 (ix) 7 + 17 
3 1 І 2 З A T 5 
4= cb Dc ed in c 
(x) 10 4 (хі) 5 7 (xii) 2 pt 3 3 
T" 2 1 5 А 1 1 1 
15 +2 + 2— puc 
(xiii) 3 3 6 (xiv) 3 4 ) 6 
5 3 1 
5 
(xv) 3 6 + 2 4 3 
1 — ; А 
(2) A seamstress states that 1—m of material is required for a shirt 
6 q 


and 22m of material is required for a dress. Find the amount of 
material of a certain type that is required for a shirt and a dress. 
(3) A farmer has cultivated paddy in an area of 32 square kilometres 


and vegetables in an area of 1 = square kilometres. Find the total 
cultivated area. 


10.8 Subtraction of fractions 


Let us now, using examples, describe how to subtract fractions with 
equal denominators as well as fractions with unequal denominators. 


When fractions with unequal denominators are being subtracted, the 
given fractions are first converted into equivalent fractions with equal 
denominators and then subtracted. 
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Find the value of 7... 1, Find the value of = >. 
5 5 
7 1 Ж = || D oT Bi 
5 i 5 5 8 p 8 2 
EG ои 
5 8 8 
= iL c DEI 
2 8 
= 5 
Example 3 3 
е 1 1 
Find the value of pei 
kea lego 3 ПЕЕ ПОС 2 
a з 1 340 б 
ЕЕЕ ee S el 
2 3 6 6 6 6 


(1) Find the value of each of the following. 
(i) T = Е (ii) nom r (iii) ŽE (iv) 2.8 
Oe Шш т-у due = (vi) jp - 2 
OIL AE Gyo 
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e Subtracting mixed numbers 


Mother had з=. т of material. She cut IF m from this material to sew 


a dress for her daughter. The amount of material that is remaining can be 
written as follows. 
2 


1 
= 1—. 
3 3 


Amount of material remaining = 3 


Method I Method II 


In instances such as this, where mixed This simplification can also be done 
numbers are being subtracted, the by converting the mixed numbers 
whole number parts and the fractional into improper fractions. Let us now 
parts can be simplified separately. consider how this is done. 

Now let us consider how this is done. 2 1 11 


4 
3$ - 1-255 
3 5) 3 3 
32 _ e ee 
3 3 ж = 4 
z 3 
=2+2=1 27 
3 
il 1 
= 2 + = = Rm 
3 EXC 
1 
= == 
3 
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Evaluate 2/2 — 2, 
9 9 
7 21 LT 
Z3 TN 2+ (5 9) 
= 24+ (7—2 
( E ) 
57 
= 2+ 9 
D 
= 2% 


Example 3 
І 


Evaluate 34 — 21 
5 5 


5 
1+ (egt 
=1 2 


Evaluate 72._ 1. 

3 4 
о ы 
са жк 


The LCM of 3 and 4 is 12. 
2 De 2x4 M x 
б кал э с 


* (i3) 
m 5 5 
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Example 2 


Evaluate 62- RE 


3 
5 db ERN 
а л шу 


2 


Evaluate, 5-52 24., 
10 : 15 


10 15 10 15 
2l 4 
= ege 
i (30 30) 
17 
3+ 30 
_ 0 
Example 6 
Evaluate 34 — 9+ 
5) 10 


5 w 5 T 
Р 
=i 19) 
2 í 
=i: rm) 
i 
1 
= 110 


Example 7 


ine ЖЕЕ 
Evaluate 7 2: 
Method I Method II 
2 1 2 1 2 1 233 
Salaa Baa) (S= = D Mq - 62 
7 p ( ) c 2t 3 5 2 72 
4 _ 7 = %4 _ 21 
= 2 Er T 14. 14 
E NE 14 
J 4—7 = 11 
СС т 
14 duy 
= 1 E + ME NE 
11 
D эў a ES 
= 1 + 
14 14 
11 
1 14 


In such instances, it is easier to first convert the mixed numbers into 
improper fractions and then simplify them. 


Exercise 10.6 


(1) Evaluate the following. 


@ 22 - 1l (ii) 45. = 12- (iii) 2t = 
(iv) 2-1 ee jc (vi) 2-15. 
. 7 2 Е А 2 1 
(it) g 2-32 (0,23 922-11 
10 ^5 „= ы 3 ^2 
3 7 ee. uk TOR _ 9.4 
(332. 17 0065 - at wida- 24 
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(2) Sachi travelled 3 2 kilometres to his brother Gamini’s house by 
going the initial 3 kilometres by bus and walking the remaining 


distance. What was the distance that Sachi walked? 


(3) A farmer owns a plot of land of area 4 hectares. He has cultivated 
kurakkan (finger millet) in 22- hectares. What is the extent of the 


land in which he has not cultivated kurakkan? 


Miscellaneous Exercise 


3 . . 
(1) (i) Express 75 as an improper fraction. 


50 . 
(ii) Express — as a mixed number. 


11 
В : . 1 15 5 1. . 
(2) (i) Write the fractions 1 3^7: ascending order. 
39 1 39 5.. | 
(ii) Write the fractions 2 3273» 4 > in descending order. 
(3) Evaluate the following. 
- PE "am к e adi: 
G) с 1 7 C M (iii) 3 A 
5 3 
iv) 42-12 v)49 51 (м2 1-13 
QE MEE ез 2 4 


(4) Malinga walked for three hours at 35 kilometres per hour. Find 
the total distance he walked during the three hours as an improper 
fraction. 


e When fractions are simplified, if the answer obtained is a proper 


fraction, it should be given in its simplest form, and if it is an improper 
fraction, it should be written as a mixed number. 
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Decimals 


By studying this lesson you will be able to 
e represent a fraction with a denominator that can be written as a 
power of ten, as a decimal number, 
represent a decimal number as a fraction, and 
e multiply and divide a decimal number by a whole number. 


11.1 Writing a proper fraction with a denominator which 
is a power of ten, as a decimal number 


In Grade 6 we learnt how to write a proper fraction with 10 or 100 as 
the denominator, as a decimal number. 


When a unit is divided into 10 equal parts, then one 
1 

10° 

This is denoted as a decimal number, by 0.1. 


; aA 
That is, 0.1 = 10- 


part is equal to 


When a unit is divided into 100 equal parts, then one 
part is equal to T 
This is denoted as a decimal number, by 0.01. 
; 1 
That is, 0.01 = 100° 
We have learnt that when a unit is divided into 1000 
1 


equal parts, then one part is equal to 1555. 
1 


1 А А ; , : € 
1009 15 written in decimal form as 0.001. That is, 0.001 = 1000: 


et ee ee 
-+-+-+-+-+-+-+-+-+- 
-+-+-+-+-+-+-+-+-+- 
ee т< 
-R-R-R-R-R-R-R-R4R-R- 
ee TR 
-R-R-R-R-R-R-R-R-R- 


1 
* 
1 
+ 
1 
+ 
1 
+ 
1 
+ 
1 
+ 
1 
* 
1 
+ 
1 


The number 0.001 is read as zero point zero zero one. The position 
where 1 is written after the second decimal place in 0.001 is defined 
as the third decimal place. The place value of the third decimal 


: 1 
place is тосуу - 
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Since —— is seven —! s, we obtain 7 20,007 The number 0.007 


1000 1000 1000 
is read as zero point zero zero seven. 


| 24 
Let us consider 1000 . 


24 _ 20 , 4 
1000 1000 ' 1000 


Sines, 220. 20210 = 2 


° 1000 1000 = 10 100 


24 d 1 
1000 = (WO 100 s + four 1555 5 


Accordingly, ai = 0.024. 


0.024 is read as zero point zero two four. 
Let us represent 0.024 on an abacus. 


Example 1 
(1) Write each of the ы fractions as a decimal number. 
: 4 Pil 
(0 1000 > 1000 (0) 1506 
e. cem sn 7o0l _ 
(i) 1000 = 0.004 (1) К = 0.097 (iii) 1000 = 0.751 


Exercise 11.1 


(1) Express each of the following fractions as a decimal number. 
Represent them on an abacus. 


. 9 we. LD oF 9 : 25 27 
© 45 (ii) тоб (iii) 7000 v торо ©? o6 
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11.2 Writing a proper fraction with a denominator which 
is not a power of ten, as a decimal number 


Let us learn how to express a proper fraction with a denominator which 

is not a power of 10, as a decimal number. 

= The given fraction can easily be written as a decimal number if it 
can be converted into an equivalent fraction which has a power of 
10 as its denominator. 


Let us express i as a decimal number. 

10 can be divided by 2 without remainder. 10 + 2 = 5. Therefore, by 
multiplying the numerator and the denominator of 2 by 5, it can be 
converted into an equivalent fraction with 10 as the denominator. 


Therefore, 2 = 0.5. 


1 : 
Let us express 2 as a decimal number. 


Although 10 cannot be divided by 4 without remainder, 100 can be 
divided by 4 without remainder. 100 + 4 = 25. 

Therefore, by multiplying the numerator and the denominator of i 
by 25, it can be converted into an equivalent fraction with 100 as the 
denominator. 


1 1x25 _25 
4-4x25 -100 
25 = 

100 0.25 


1 
Therefore, а 2025. 
Let us express ` as a decimal number. 


Although 10 and 100 cannot be divided by 8 without remainder, 1000 
can be divided by 8 without remainder. 1000 + 8 = 125. 
For free distribution 141 


Therefore, by multiplying the numerator and the denominator of l by 
125, it can be converted into an equivalent fraction with 1000 as the 


denominator. 
1 1x125 _ 125 


8 8x125 ~ 1000 


125 ш. 
1000 = 0.125 


Therefore, E = 0.125. 


According to the above description, the proper fractions that can 
be converted into equivalent fractions with a power of 10 as the 
denominator, can easily be expressed as decimal numbers. 


That is, if 10, 100, 1000 or any other power of 10 can be divided without 
remainder by the denominator of a given fraction, then that fraction can 
be written as a decimal number with one or more decimal places. 


Express each of the fractions i B and — as a decimal number. 
1-2 - 13. 52 . 
5-719 = 0:2 25^ ioo = 022 


ОСЕ 
125 ^ 125 x8 ~ 1000 - 9-616 


11.3 Writing a mixed number as a decimal number 


Now let us consider how a mixed number is expressed as a decimal 
number. 


к 11 С 
Let us write 7== as а decimal 


Let us write 42. as a decimal 40 


number. 


20 
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11.4 Writing an improper fraction as a decimal number 


Let us consider how an improper fraction is written as a decimal number. 


Let us write E as a decimal number. 


Method I Method II 
ccr 2 ЇЙ eee T SU 2 
L5 з э = 10> 10 10 
4 = 
=3 + 1973-04 =3 + 0.4 
= 3.4 = 3.4 
Example 1 
Express - as a decimal number. 
Method I Method II 
2=1+4 2 COS 
; T 8 8x 11215) 
$^ 1+ 1000 E2510 0099125 
E —1000 - 1000 * 1000 
E = 1 +0.125 
zii = 1.125 


Exercise 11.2 


Express the following fractions and mixed numbers as decimal 


numbers. 

(8 (ii) 1 (iii) B (iv) 1 () | 
(vi) 13 j (vii) 257 (viii) 2 (ix) 3 — (x) 5 4. 
(хі) — (хїї) — (xiii) — (хїу) — (ху) 21 
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11.5 Writing a decimal number as a fraction 
Let us write 0.5 as a fraction. 


= Э. 
0.5 10 
To express — in its simplest form, let us divide the numerator and the 


denominator by 5. 


Let us write 0.375 as a fraction. 


_ 375 
There fore, 0.375 = о 


То ехргеѕѕ I in its simplest form, let us divide the numerator and the 
denominator by 125. 
375 — 439 129... 3 


1000 1000+125 8 
a 3 
0.875 = а 


Let us write 1.75 as a fraction. 


= _ TU. 4 75 
1.75 = 1+0.75 = 1+ 199 = 1100 


To express in in its simplest form, let us divide the numerator and the 


denominator by 25. 
75 _ 75+25_3 


100 100+25 4 


Therefore, 1.75 = 1 i. 

Express 1.625 as a fraction in its simplest form. 

1.625 =1 + 0.625 =1 +525 =1 1 Pate. =1 +B a1 = 
S 
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Exercise 11.3 


Write each of the following decimal numbers as a fraction and 
express it in the simplest form. 

(i) 0.7 (ii) 1.3 (iii) 0.45 (iv) 8.16 

(v) 6.75 (vi) 0.025 (vii) 4.225 (viii) 8.625 


11.6 Multiplying a decimal number by a whole number 


2xX*3=24+24+2=6 
This illustrates the fact that the product of two whole numbers can be 
obtained by writing it as a sum. 


Now let us find the value of 0.1 x 3. 
0.1 x3 20.1 4 0.1 + 0.1 
= 0.3 


Let us find the value of 0.8 x 2. 
0.8 х2 = 0.8 + 0.8 
= 1.6 


Let us find the value of 0.35 х 4. 
0.35 x 4 = 0.35 + 0.35 + 0.35 + 0.35 
= 1.40 
=1.4 
Let us examine the above answers by considering the following table. 


0.1 x 3 =0.3 1x 3=3 
0.8 x 2=1.6 8x 2=16 


0.35 x 4 = 1.40 35 x 4 =140 


It will be clear to you from observing the above table that, when multiplying 
a decimal number by a whole number, the answer can be obtained by 
following the steps given below too. 


* (Consider the decimal number as a whole number by disregarding 
the decimal point and multiply it by the given whole number. 
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= Place the decimal point in the answer that is obtained such that the 
final answer has the same number of decimal places as the original 
decimal number. 


Now let us find the value of 24.31 x 6. 
First let us multiply the numbers without taking the decimal places into 


consideration. 2431 
x 6 


14586 


Since 24.31 has two decimal places, place the decimal point such that 
the final answer too has two decimal places. Then 24.31 x 6 = 145.86 
It must be clear to you that, when the whole number by which the 
decimal number has to be multiplied is large, the method given above 
is much easier to use than the method of repeatedly adding the decimal 


number. 


Example 1 
Find the value of 4.276 x 12. 
4276 


Since 4.276 has three decimal places, the decimal point is placed such 
that the answer too has three decimal places. 


Then, 4.276 х 12 = 51.312 


Exercise 11.4 


Evaluate the following. 
(i) 2.45 x 6 (ii) 0.75 x 4 (iii) 3.47 x 15 
(iv) 15.28 x 13 (v) 0.055 x 3 (vi) 1.357 x 41 
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e Multiplying a decimal number by 10, 100 and 1000 


Let us consider the following products. 


2.1 x 10= 21.0 21 x 100 = 210.0 2.1 x 1000= 2100.0 
3.75 x 10= 37.50 3.75 x 100 = 375.00 3.75 x 1000 = 3750.00 
23.65 x 10 — 236.50 23.65 x 100 = 2365.00 23.65 x 1000 = 23650.00 
43.615 x 10 — 436.150 43.615 x 100 — 4361.500 43.615 x 1000 — 43615.000 


The following facts are discovered by examining the above products. 

e The number that is obtained when a decimal number is multiplied 
by 10 can be obtained by moving the decimal point in the original 
decimal number by one place to the right. 37.16 x 10 — 371.6 

e The number that is obtained when a decimal number is multiplied 
by 100 can be obtained by moving the песи pomi in the original 
decimal number by two places to the right. 37.16 x 100 = 3716 


e The number that is obtained when a decimal number is multiplied 
by 1000 can be obtained by moving the decimal point in the original 
decimal number by three places to the right. 37/160 x 1000 = 37 160 


Exercise 11.5 


Evaluate the following. 


(i) 4.74 x 10 (ii) 0.503 x 10 (iii) 0.079 x 10 
(iv) 5.83 x 100 (v) 5.379 x 100 (vi) 0.07 x 100 
(vii) 1.2 x 100 (viii) 0.0056 x 10 (ix) 0.0307 x 100 

(x) 3.7 x 1000 (хі) 8.0732 x 1000 (xii) 6.0051 x 1000 


11.7 Dividing a decimal number by 10, 100 and 1000 


10 =5 x 2 means that there are 2 heaps of five in 10. Therefore, when 
10 is divided into two equal heaps there are 5 in each heap. 


That is 1042-5. € 
You have learnt this in Grade 6. 


2 
эө 
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Now let us find the value of 32.6 + 10. 


32.6 + 10 is how many 10s there are in 32.6. 
We know that 3.26 x 10 = 32.6. 
Therefore, 32.6 + 10 = 3.26 


Similarly, 

145.56 + 100 is how many 100s there are in 145.56. 
Since 1.4556 x 100 = 145.56, 

we obtain 145.56 + 100 = 1.4556 


6127.3 + 1000 is how many 1000s there are in 6127.3. 
Since 6.1273 x 1000 = 6127.3, 
we obtain 6127.3 + 1000 = 6.1273. 


Let us consider the following divisions. 

7871.8 — 10 — 787.18 7871.8 — 100 — 78.718 7871.8 + 1000 = 7.8718 

169.51 + 10 = 16.951 169.51 + 100 = 1.6951 169.51 + 1000 = 0.16951 
9.51 + 10 =0.951 9.51 + 100 =0.0951 9.51 + 1000 = 0.00951 


Accordingly, 


e The number that is obtained by dividing a decimal number by 10 is 
equal to the number that is obtained by moving the decimal point 
in the original decimal number by one decimal place to the left. 
6,0 + 10 =0.60 


e The number that is obtained by dividing a decimal number by 100 
is equal to the number that is obtained by moving the decimal point 


in the original decimal number by two decimal places to the left. 
006.0 + 100 = 0.060 = 0.06 


e The number that is obtained by dividing a decimal number by 1000 
is equal to the number that is obtained by moving the decimal point 


in the original decimal number by three decimal places to the left. 
006.0 + 1000 = 0.0060 = 0.006 
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Exercise 11.6 


Evaluate the following. 
(i) 27.1 + 10 (ii) 1.367 10 (iii) 0.26+ 10 (іу) 0.037 + 10 
(у) 0.0059+ 10 (vi) 58.9+ 100 (vii) 3.7+100 (viii) 97.6 + 100 
(ix) 0.075+100 (х) 0.0032+100 (xi) 4375.8 + 1000 
(xii) 356.8 + 1000 


e Dividing a decimal number by a whole number 


Let us find the value of 7.5 + 3. 


Divide the whole number part. 

When long division is being performed, place the decimal point in the 
answer, when the number immediately to the right of the decimal point is 
being divided. Then continue with the division. 


Step 1 

2 

37.5 пета 
6 х3 = 6 
1 7-6=1 


7 +3 = 2 with a remainder of 1 


Since the decimal part of 7.5 occurs after 7, place the decimal point 
after 2 in the answer. 


Step 2 Step 3 
24 2а 
37.5 SM 
6 6 
15  Bring5 down 15 5х3 15 
15 
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(i) Find the value of 182.35 = 7. 


7 — = Place the decimal point, when the number 3, which is 
| T | immediately to the right of the decimal place is being 


p ue 
42 m divided. 


(ii) Find the value of 0.672 + 12. (iii) Find the value of 2.13 + 4. 


0:672 = 12 = 0:056 2.13. 4 = 05325 


Further knowledge 


2.5 The digit in the ones place of 7.5 is 7. This denotes 7 ones. 
37.5 When 7 is divided by 3, we obtain 2 and a remainder of 1. 


6 
1 5 Aremainder of one means 1 ones. That is, ten - s. 
1 Б 


0 The digit 5 in 7.5 denotes five a s. Therefore, there are fifteen " S 


in the first decimal place. Let us divide this fifteen Б s by 3. Then 


we obtain five - s with no remainder. That is 7.5+ 3 = 2.5 
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Exercise 11.7 


(1) Evaluate the following. 


(i) 84.6 +2 (ii) 167.2 +4 (iii) 54.6 +3 
(iv) 98.58 +6 (у) 74.5 +5 (vi) 35.86 +2 
(vii) 0.684 +6 (viii) 0.735 + 7 (ix)1.08 + 4 

(х) 7.401 + 3 (xi) 8.04 + 8 (xii) 11.745 +9 


(2) If the height of a child is 145 cm, express this height in metres. 


When multiplying a decimal number by a whole number, consider the 
decimal number as a whole number by disregarding the decimal point 
and multiply the two numbers. Place the decimal point in the answer 
that is obtained so that it has the same number of decimal places as the 
original decimal number. 


When a decimal number is multiplied by a power of ten, the number of 
places the decimal point in the decimal number shifts to the right is equal 
to the number of zeros in the power of ten by which it is multiplied. 


When a decimal number is divided by a power of ten, the number of 
places the decimal point in the decimal number shifts to the left is equal 
to the number of zeros in the power of ten by which it is divided. 
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© Algebraic Expressions 


By studying this lesson you will be able to 


e construct algebraic expressions, 
e simplify algebraic expressions, and 
e find the value of algebraic expressions by substituting numbers. 


12.1 Constructing algebraic expressions 


Kavin buys the same amount of milk every day. If this amount 
is not known, then we cannot represent it by a number although 


it is a constant value. milk 


As in the above situation, when the numerical value of a 
constant amount is not known, it is defined as an “unknown constant". 


The daily income of a certain shop takes different values depending 
on its daily sales. Since the daily income is not a fixed value, it is a 
variable. 


Simple letters of the English alphabet such as a,),C,... ,X,y,Z are used to 
represent unknown constants and variables. 


Accordingly, considering the above two examples, the amount of milk 
bought each day can be denoted by the letter a and the daily income of 
the shop can be denoted by x. 


Let us denote the number of bananas in a bunch ina 
shop by a. When a comb of 12 bananas is sold, the 
number of bananas remaining in the bunch can be 
denoted by a — 12. 


The expression a — 12 is an algebraic expression. a 
and 12 are defined as the “terms” of this expression. 
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If the price of a banana is 8 rupees, then 8 х a rupees can be gained 
by selling all the bananas in the bunch. This is written as 8a. The 
coefficient of a in the term 8a is 8. There is only one algebraic term in 
the expression 8a. 


Let us take the number of rice packets sold daily by a 
vendor as X. If the price of a rice packet is 80 rupees, then 
the vendor’s daily income is 80 x X rupees. We write this 
as 80X rupees. 


If the vendor receives a new order to supply 10 more 
packets daily, then the number of rice packets sold daily will be x + 10. 


BBARR 
Г\ГГ1Г1ГЇ 
The terms in the expression Х + 10, are Х and 10. 


The letter m represents a number of unknown value. 

(i) Write in terms of m, the number which is three times the given 
number. 

(ii) Write in terms of m, the number which is 15 more than twice the 
given number. 


% (i) The number which is three times as large as m is 3m. 
(ii) The number which is twice as large as m is 2 m. 
Therefore, the number that is greater than 2 m by 15 is 2 m+ 15. 


Exercise 12.1 


(1) (i) Construct an algebraic expression 
for the price of 5 apples by taking 
the price of one apple as a rupees. 


(ii) The price of a pineapple is 10 rupees more than the price of 
5 apples. Construct an algebraic expression for the price of a 
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(2) A shop owner buys 12 loaves of bread from a bakery at b rupees per 
loaf. He then sells these loaves so that each loaf brings him a profit 
of 3 rupees. 


(i) What is the total amount the shop owner 
pays for the loaves of bread? 


(ii) What is the selling price of a loaf of 
bread? 

(iii) A customer buys a loaf of bread and 500g 
of sugar. The price of 1 kilogram of sugar 
is 80 rupees. What is the total amount the 
customer spends? 


(3) 1 m= 100 cm. 


(i) The length of a table is k centimeters 
more than 2 meters. Express the length 
of the table in centimeters in terms of k. 


(ii) The width of this table is 50 cm less 
than its length. Write the width as an 
expression of k. 


12.2 More on constructing algebraic expressions 


The algebraic expressions we have constructed so far contain one 
algebraic symbol, one or more mathematical operations and numbers. 


The following table describes algebraic expressions containing one 
unknown term. 
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Unknown : Mathematical 
constant or сово т operations in the 
Algebraic : ; the unknown of the р 
à variable in А order they appear 
Expression constant or algebraic 


variable expression 


the algebraic 
expression 


in the algebraic 
expression 


The mathematical operations of addition, subtraction and multiplication 
are used in the above expressions. The coefficient of the unknown in 
each of the expressions is a positive whole number. The operation 
division is not used in any of these algebraic expressions. 


Let us now consider algebraic expressions that have a fraction as the 
coefficient of the unknown. 


There are X number of marbles in a bottle. They are placed in three 
containers such that each container has the same number of marbles. 


| MD WW. 
Then the number of marbles in one container is X + 3. That is, 3 


The width of a hostel room is half its length. If the length is | meters, let 
us write the width in meters. 


The width of the room is | + 2 meters. That is, the width of the room 
is J m. 


The length of the adjoining room is one meter more than the width of 
this room. Let us write the length of the adjoining room as an algebraic 


expression. 
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| 
The length of the adjoining room = = + 1 meters. 


2 
Example 1 


(1) If more than one meter of cloth is bought, then the price of one 
meter is p rupees. If less than one meter of cloth is bought, then 
an additional 10 rupees is charged. Write the price of 4 a meter of 
cloth as an algebraic expression. 

Price of 1m of cloth = p rupees 
Since the quantity which is bought is less than 1 m, 
the price of 5 m of cloth = E * 10 rupees. 


(1) A father sells the 3 plots of land he owns at p rupees per plot. He 
then divides the money he receives equally among his four children. 
Write the amount of money received by each child as an algebraic 


expression. 
The money obtained by selling the three plots of land = | rupees 
The amount of money received by each child = "t rupees 


Exercise 12.2 


(1) Complete the following table. 


Terms of the 
algebraic 
— 
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(2) Construct an algebraic expression for each of the following situations. 

(i) The value of a number is denoted by a. What is the value of 

the number that is greater by 4 than half the value of the given 
number? 

(ii) In a restaurant, a loaf of bread is sold for p rupees. A person buys 
q of a loaf of bread and a dish of dhal. The dish of dhal costs 
30 rupees. Write an algebraic expression for the total amount of 
money the person has to pay. 

(iii) The height of a building is 5 meters less than 4, of its length. If 
its length is | meters, write the height as an expression of I. 

(iv) The price of 1kg of sugar is y rupees. If a 100 rupee note is 
tendered when E kg of sugar is bought, write the balance as an 
algebraic expression of y. 

(3) The price of a box of pencils containing 12 pencils is X rupees. 
() Write the price of one pencil as an algebraic expression. 

(ii) Ifthe price of an eraser is 10 rupees, write the amount of money 
required to buy 2 pencils andan eraseras an algebraic expression. 


(4) Write the expressions given below in words. 
The expression 5a — 8 can be expressed in words as follows. 


If a denotes a given value, then 5a — 8 denotes the value which is 8 
less than the value of five times a. 


(28-8 (ii) 3 X — 15 (iii) 2 (p +5) 
(iv) T -4 (v) 20 — 5p (vi) X +14 
(vii) I E (viii) 30 4- E (ix) 45-4 


12.3 Constructing algebraic expressions having two 
unknown terms 


The price of a pencil is X rupees and the price of an eraser is y rupees. 
Let us write the price of 5 pencils and 2 erasers as an algebraic expression. 


For free distribution 157 


The price of 5 pencils = 5 х X rupees = 5X rupees 
The price of 2 erasers = 2 x y rupees = 2y rupees 


The price of 5 pencils and 2 erasers = (5X + 2y) rupees i | | ii 


The price of 1 kg of sugar is X rupees, the price | 

of 1Ко of wheat flour is y rupees and the price ea | 
iei 

a o 


of a box of matches is 3 rupees. Let us write the | ws 
amount of money required to buy 500 g of sugar, ga 
2 kg of wheat flour and 3 boxes of matches as an 


algebraic expression. 


The price of 500 g of е X 
when the price of 1 kg of sugar is Xrupees) 2 ми 
The price of 2 kg of wheat flour | indes 
when the price of 1 kg of wheat flour is y rupees 


The price of 3 boxes of matches, 
when the price of one box of matches is 3 rupees 
Therefore, the required amount of money = È+ 2y + 9) rupees 


(i) There are a number of boys and b number of girls in a class. Write 
the total number of students in the class as an algebraic expression. 
The total number of students in the class = a + b 


y 


: : . X 
(ii) Write the algebraic expression qe 


= 9 гирееѕ 


in words. 


“Ааа one half of the value represented by y to one half of the value 
represented by X" 
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Example 2 


25 coconuts were bought at a rupees each and all 25 fruits were sold 
at b rupees each. Assume that b is greater than a. Write an algebraic 
expression for the profit. 
The price of a coconut = a rupees 
The amount of money spent on buying 25 coconuts = 25a rupees 
The amount of money gained by selling 25 coconuts = 25b rupees 
Profit = (25b — 25a) rupees 


Exercise 12.3 


(1) Construct algebraic expressions for the following. 


(i) A number is represented by a. What is the number that is greater 
than a by b? 


(ii) A number is represented by p. Write the number that is less than 
p by q. 

(iii) The price of a coconut is X rupees. 
The price of 1kg of rice is y rupees. 
Write an expression in terms of X and y for the price of 4 coconuts 
and 3 kg of rice. 


(iv) The price of 1 kg of sugar is X rupees and the price of a 250 g 
packet of tea is y rupees. Find the amount of money required to 
buy 2 kg and 500 g of sugar and 2 packets of tea. 


(v) 250 g= I kg. 1kg of potatoes is X rupees. A bundle of green 
leaves is y rupees. Write an algebraic expression for the amount 
paid if 250 g of potatoes and a bundle of green leaves are bought. 


(vi) There are X number of Sinhala books and y number of English 
books in the school library. l the Sinhala books and + the 
English books are Literature books. If the library has issued 23 
Sinhala Literature books and 18 English Literature books, then 
express the number of literature books remaining in the library 
as an algebraic expression. 
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(2) Write the following expressions in words. 
(i) 3X + Sy (ii) 2a — 7b qi) $-y«5 (iv) 2k - 3p – 8 


12.4 Simplifying the terms of an algebraic expression 


Let us consider an algebraic expression similar to one we constructed 
earlier. 


; ; Nimal Deepani 
The price of an orange is P 


s omms and Deepa QR GP EP GOOG 
bought 8. é * e e e & 


Nimal spent 5а rupees and Deepani spent 8а rupees. So the total amount 
of money spent by both of them is 5a + 8a. 


Since the number of oranges bought by both of them is 13, the total 
amount spent is 13 x a rupees. That is 13a rupees. 


This shows that 5a + 8a = 13a. 


Algebraic terms such as 5a and 8a which have the same unknown are 
called “like terms”. By adding or subtracting several such terms, we 
can simplify them to one term. 


There are no like terms in the algebraic expression 4X + Зу + 5. Such 
an expression cannot be simplified further. The terms 4x, Зу, 5 of this 
expression are called “unlike terms". 


Let us simplify 4x + 3y + X + 2y. 
Let us write the like terms together. 
4X + 3y +X+2y = AX + IX + 3y + 2y 
= 5Х + 5y 
Let us simplify 10р + 4k + p — К. 
10р +4kK+p—k =10p+1p+4k —1k 
=11p +3k 
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Simplify the following. 
(i) 3X +6k+5x+3k+7 (ii) 5a +b+8+3a-b-s5 


(i) 3X + 6k + 5x + 3k +7=3X +5x+6k+3k+7 
=8X+9k+7 


(ii) 5a +b +8+3a-b-5=5a+3a+b-b+8-5 
=8a+0+3 
=8а+3 


There are 25 boys and 15 girls in a Grade 4 class. 

There are 28 boys and 11 girls in a Grade 5 class. 

The price of a pen is p rupees and the price of an eraser is q rupees. 
Find the total amount of money needed to give a pen to each boy in 
Grade 4, an eraser to each girl in Grade 4, an eraser to each boy in 
Grade 5 and a pen to each girl in Grade 5. 


The money needed to give pens and erasers 
to the students in Grade 4 

The money needed to give pens and 
erasers to the students in Grade 5 


The money needed to give pens and erasers 
to the students in Grade 4 and Grade 5 


25р + 150 


ip 2289 


25р + 150 + 11р + 28q 


= 25р + 1р + 159 + 284 


= 36р + 430 
Ехегсіѕе 12.4 
(1) Simplify the following. 
Gy ах+5у+зх+7 (ii) 3a +4+60+3 
(iii) 5р + 49 —2p +q (iv) 10m — 7n + 10n — 4m 
(v) ЗК + 5| + 10* k * 41 – 5 (vi) SX — 4y — 11 t X + 7y +13 
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(2) Write an algebraic expression for the perimeter of each of the figures 
below. Simplify the expression. 


(i) (ii) (iii) 
2 
3X 


2X 2y 


(iv) (v) 
X+3 
X+4 


12.5 Substituting values for the unknowns in an algebraic 
expression 


When Х = 2, the expression X + 3 takes the value 5. You have learnt in 
grade 6 that giving a numerical value to the unknown term in an algebraic 
expression in this manner is called substitution. By substitution, an 
algebraic expression gets a value. 


Let us consider the expression X + 3. 
When X = 2, 
Х+3=2 +3 = 5, 
Let us find ће value of 3X - 5 when X = 4. 
3X—5 =3x4-5 

=12-5=7 
Let us find the value of 4a - 3 when a = 2. 
44-3 =4x2-3 

= 8-3 

= 5 
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Let us now substitute values for the unknowns in an algebraic expression 
which has two unknown terms and find its value. 
Let us find the value of 3X + 4y when x = 4 and y = 5. 


ЗХ + 4у=3х4+4х 5 
= 12+ 20 
= 32 


Find the value of each of ће algebraic expressions given below when 


х= 4апау = 2. 
à X—y di) 3X—-y—5 
X—y24-2z22 3X—-y —523x4-2-5 
12 -2-5 
= 10-5 
= 5 


Exercise 12.5 


(1) Find the value of each of the algebraic expressions given below 
when a=4. 


()3a—-5 (i)5(a—3)  (i)15—-2a (іу) 7a-5 
(2) For each of the values given to X, find the value of 6x + 4. 
()X-1 (ii) X=2 (iii) X= 5 (iii) X = 12 
(3) Find the value of each of the given expressions by substituting the 
given values. 
(i) 4X — 13у + 5 when X= 4 andy = 1 
(ii) 7a - 3b — 8, when a = Запар = 1 
(iii) 2p + k 5, when p = 6 and k = 2 
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Miscellaneous Exercise 


(1) The length of a room is X meters less than twice its width. The width 
of the room is 3 m. Write an expression in terms of X for the length 
of the room. 


(2) The price of a pen is X rupees and the price of 12 


books is y rupees. Nimal buys 2 pens and 3 books. 
Write an expression for the total amount of money Ss 
spent by Nimal. 


(3) Write each expression given below in words. 
() 8 +4 (i) 16 - $ 
(4) Simplify the following. 
(i) 8а + 7b - 3 – 6b - 2a (ii) 6x + 5y – 6x - Зу 
(5) Find the value of each of the expressions given below when X = 7 
and y = 3. 
(i) 6x — 5y (ii) 7X — 3 – 6y 
(6) A father's age was 35 years at the time his son was born. 
(i) Write the age of the father, when his son is X years old. 


(ii) The mother is 4 years younger to the father. Write the mother's 
age in terms of X when the son is X years old. 


(iii) How many years older is the mother than the son? 
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In an algebraic expression, the number written together with an 
unknown is called the “coefficient of the unknown". 
e Algebraic terms with the same unknown are called “like terms". 


e Several like terms can be simplified into one term by adding or 
subtracting them. 

e Algebraic terms with different unknowns are called “unlike terms". 
e Two unlike terms cannot be simplified further into one term by 
adding or subtracting them. 


(1) A vendor sells 1kg of brinjals for 10 rupees more than twice 
the price he paid for 1 kg of brinjals. He sells Ikg of papaw 
for 8 rupees more than three times the price he paid for 1 kg of 
papaw. 


The vendor buys 1kilogram of brinjals and 1КПортат of papaw 
for X rupees and y rupees respectively. 


(i) Write an algebraic expression for the amount the vendor 
spent to buy 1 kg of brinjals and 1 kg of papaw. 


(ii) Write an algebraic expression for the selling price of 1 kg 
of brinjals. 


(iii) Write an algebraic expression for the selling price of 1 kg 
of papaw. 


(iv) Write an algebraic expression for the amount he receives 
by selling 1 kg of brinjals and 1 kg of papaw. 


(v) If the vendor bought 1 kg of brinjals for 35 rupees and 1 kg 
of papaw for 20 rupees, obtain values for the algebraic 
expressions in (1), (1), (111) and (iv) above. 
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Lesson Sequence 


Number of Periods | Competency levels 
Emm Cd 
05 


1. Bilateral Symmetry 

. Sets 

. Mathematical Operations on Whole 
Numbers 
Factors and Multiples 
Indices 

. Time 
Parallel Straight Lines 

. Directed Numbers 

. Angles 


10. Fractions 

11. Decimals 

12. Algebraic Expressions 
13. Mass 

14. Rectilinear Plane Figures 


15. Equations and Formulae 
16. Length 
17. Area 
18. Circles 
19. Volume 
20. Liquid Measurements 
Oo O 
21. Ratios 
22. Percentages 
23. Cartesian Plane 
24. Construction of Plane Figures 
25. Solids 
26. Data Representation and 
Interpretation 
. Scale Diagrams 
. Tessellation 
. Likelihood of an Event 


